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INTRODUCTION 

The object of this book is to examine the elements 
of cost, and to define principles and describe methods 
of procedure in the development of a cost accounting 
practice, particularly in respect to the determination 
and application of overhead charges or burden. 

In Chapter III material and material costs are dis- 
cussed with reference to the practice of a machine shop, 
or similar metal v^orking industry. The principles 
which govern purchasing, however, and many relating to 
receiving, storing and issuing materials, are universal in 
their application. 

In Chapter IV on labor costs, the exposition of ac- 
counting principles and practice is concerned with work 
done on definite manufacturing orders (or similar or- 
ders for repairs, construction, maintenance, or operat- 
ing expenses) . There are, however, some articles manu- 
factured which for various reasons cannot be con- 
veniently segregated into lots, and their cost of manu- 
facture accumulated on job orders. This is true of 
some kinds of textiles, the tanning of leather and the 
manufacture of products by continuous operations, such 
as flour, brick or cement. 

Products like candy, boots and shoes and the cheaper 
jewelry, although made in well defined lots, cannot ef- 
fectively have their manufacturing cost reckoned actu- 
ally in the same units. In the continuous industries 
the attention must be fixed on processes, and on a unit 
cost per pound, per square foot, per barrel, per hundred, 
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etc. ; and on products like candy, shoes, and jewelry, so 
called "scheduled" costs must be established, and proved 
by various accounting devices that have been developed 
by the experience of a wide variety of industries. 

The later chapters in this volume, dealing with cost 
accounting for special industries, have been included 
to illustrate cost accounting principles on work that 
is not made strictly by individual manufacturing or- 
ders. These chapters should help to make it clear that 
the principles and much of the practice described in. 
the main exposition. Chapters II to XIII inclusive, can 
be applied with equal success to other lines of manu- 
facture. 

The author realizes with deep regret that there ar* 
business men and accountants who will consider that the 
methods described in these pages are "theoretical" and 
"complicated," some will say impracticable. 

There are two kinds of answers to these objections. 
The most conclusive is that although all the methods or 
devices mentioned here are not applicable in any one 
plant, every one is in successful and effective operation 
in some progressive industrial establishment.^ 

It is a pleasure to add that some of the most "com- 
plicated" arrangements, as laymen or inexperienced ac- 
countants might view them, have been developed in vari- 
ous industrial establishments, out of the practical ne- 
cessities of daily work, without much if any advice or 
direction from professional accountants.^ 

' This is like placing a telephone installation at the disposal 
of a skeptic who might previously have said: "That is all 
very pretty in theory, but impracticable." 

' The payroll practice referred to in the footnotes on pages 
48 and 50, is a good illustration of this. The "balance of 
stores" system described on page 23 was inaugurated by 
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If the argument of demonstration is more immediately 
and more broadly conclusive, it is less fundamental than 
the argument of analogy. The enduring answer to 
those who say that anything or any system is "compli- 
cated," is that simplicity is of necessity relative. 

If a thing can be effective and simple, all the better ; 
but unless it is effective, it serves no purpose, it does 
not accomplish results. Locomotives, printing presses, 
and electrical equipment are indeed complex, but they 
are result-getters that we never cease to extol as the tools 
of commerce and civili^iation. These examples of me- 
chanical achievement are pertinent answers to any ob- 
jections that may be raised to the methods advocated in 
this book, because the objections will be for the most 
part purely mechanical. (This is true even of many 
of the objections to interest charged to cost — ^the most 
theoretical section of the book.) 

But still more fundamental arguments of analogy are 
based on a consideration of the true character of ac- 
counts and accounting devices. From the poorly paid 
bookkeeper's job a science has evolved, just as the trade 
or craft skill of making iron or dyestuffs has been super- 
seded by the laboratory methods of the technical school. 
That the author of this book or the reader daily use 
the electric light does not make us competent technical 
judges of lamps or transmission devices. "We cannot, 
with our own knowledge, insure ourselves pure and 
wholesome water, we cannot even test the clothing we 
buy except by experience. When such analyses are 
necessary or desirable, we must defer to the chemist and 
his laboratory. 

some of the keenest students of manufacturing efficiency in 
the country, quite independent of any theoretical considera- 
tion. 
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And the scientific man or specialist, be he chemist 
or accountant, serves his day and generation, above 
all, by being practical — ^by evolving plans that serve 
the world of business and the daily needs of civilized 
men. If he does this, the ways and means are not 
questioned. 

Nobody whose opinion deserves respect says that the 
bacteriological test for pure milk is complicated. If the 
consumer can get his milk fresh from a healthy cow in 
a clean stable, with clean containers, no test is neces- 
sary. If the proprietor of a little shop works alone, or 
increases his output by employing an assistant who 
repeats the same work week after week, he needs only 
the simplest cost accounting. As civilization and in- 
dustry become complex, the need arises for chemist, 
bacteriologist, engineer and accountant — and their well- 
developed methods. 

In comparison with the other three, the accountant is 
at the disadvantage that men who have learned to defer 
to the specialized knowledge of the scientist still feel 
competent to sit in judgment on matters of account- 
ing. But the science in the accountant's methods is 
coming to be understood and appreciated. Every yeax 
sees fewer managers and owners bungling along with 
rule-of-thumb methods, for it is increasingly plain that 
those who do not develop adequate accounting for their 
business undertakings are exposed to constant bother 
and trouble, and above all to the risk of loss. 

In offering this volume to the public I take pleasure 
in acknowledging the assistance of those who lightened 
the burden of preparing the manuscript, and helped with 
their criticisms to secure a more complete and more 
accurate treatment of the various practical and techni- 
cal matters here discussed. 
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Mr. H. L. Green, M. E., prepared the preliminary 
drafts of many chapters, particularly those relating to 
the development of burden. Mr. F. B. Wolfe and Mr, 
H. G. Crockett gave help of a similar kind. Mr. W. P. 
Rockwell collaborated on the chapter on power and 
steam, and made many suggestions regarding the ex- 
position of production methods. Mr. J. C. Cran- 
dell, C. P. A., and my partner, Mr. C. 0. Welling- 
ton, A. B., C. P. A., have read all of the manuscript, 
some of it more than once, and have prepared or 
inspired numerous corrections tending to clearness and 
completeness. 

Here and there in the book it has been necessary to 
treat of matters that have been the subject of debate 
among accountants and engineers; for example, in dis- 
cussing the subject of interest charged to cost I have 
endeavored not only to make an adequate exposition of 
the arguments in support of this practice, but also to 
state and refute the arguments that have appeared in 
opposition. In considering the opinions of others I have 
tried to state their views fairly, and for all such con- 
troversial passages I assume full responsibility. 

It has been difficult amid the exacting demands of 
other professional work to find time for the complete 
development of some of the subjects treated in this 
volume. From the number of suggestions offered by 
those who have assisted in preparing the text, I assume 
that many more will occur to the wider circle of readers 
to whom it is now offered. 

I shall be grateful to anyone who will criticize any 
chapter or section of the book, or point out oppor- 
tunities for their effective amendment or amplification. 
This invitation I would extend not only to my fellow 
accountants, but to the industrial executives and their 
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assistants whose daily work is to buy, store and issue 
material, to direct production, and to account for the 
profits or losses that result therefrom. 
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CHAPTER I 

THE IMPORTANCE OF SOUND COST ACCOUNTING 

A thoroughly dependable cost system which can 
be used by an executive in forming his manufac- 
turing and selling policies, under all business con- 
ditions, is undeniably a great asset. Several in- 
fluences, moreover, are so affecting industrial con- 
ditions at the present time that a dependable cost 
system becomes almost a necessity. 

Influence of Scientific Management 

One of the most important of these influences 
which many managers are experiencing today, is 
the tendency on the part of their competitors 
towards the adoption of more scientific methods 
of management. Just so far as these modem types 
of management are adopted and become an estab- 
lished success, those who do not adopt them will 

1 
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gradually fall out of the running. On the other 
hand, managers hesitate to pay too dearly for new 
methods only to find that they are not a success. 
The true measure by which to judge is the relative 
unit cost of production attainable under their ex- 
isting methods of management as compared with 
unit costs attainable under a more scientific man- 
agement. This comparison can only be made when 
every factor of expense has been intelligently 
taken into the reckoning. 

One of the main objects of scientific manage- 
ment is to reduce unit labor costs by increasing 
production. It is necessary and equitable that a 
part of the savings be paid back to employees 
as a reward for their efforts. It is also necessary 
that the organization be built up (usually by es- 
tablishing what is known as the planning depart- 
ment), to carry out the routine work in connection 
with the operation of this form of management, 
and the cost of this organization must be met out 
of the savings before the net profit to the com- 
pany can be determined. 

The fact that an industrial plant has a planning 
department costing $75,000 annually means noth- 
ing from the point of view of ultimate results. 
Similarly, the fact that the introduction of scien- 
tific management in a plant increased production 
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20 per cent means nothing definite in itself. The 
wisdom of adding a planning department to exist- 
ing methods of management can only be known 
when all of the elements of cost have been taken 
into consideration and reduced to a comparative 
basis. 

Organization of Labor 

Another factor which is bound to affect costs, 
and through them industrial conditions in general, 
is the rapidly increasing organization of labor, and 
the demand for a shorter day with equal or in- 
creased wages. As increasing costs are ultimately 
passed on to the consumers — chiefly workmen — 
the net result is temporary relief, only during the 
period of price adjustment, and for those who first 
secure an advanced wage. The success of organ- 
ized labor in this direction will not give any last- 
ing benefit to the workmen, unless the increase 
in cost of production resulting from higher wages 
is offset by other influences, such as a more careful 
study of the science of management, aided by de- 
pendable cost records, tending toward increased 
economies in production. 

A type of management which can successfully 
increase wages and reduce unit costs in industrial 
plants will be of double benefit, because not only 
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will -wages be increased, but the purchasing power 
of money will be increased also.^ 

Unintelligent Competition 

Whenever two or more manufacturers of the 
same product attempt a discussion of their costs, 
they almost invariably find that the cost account- 
ing methods in their respective establishments 
are not enough alike to admit of any conclusive 
comparison. If piece work prevails in the indus- 
try, or if operations are very clearly defined, they 
may make a fairly useful comparison of labor 
costs ; and they frequently satisfy themselves with 
the assumption that they buy their materials in 
the same market and more or less at the same 
prices. 

There is usually no agreement whatever as to 

the classification of overhead charges or burden, 

or what is of more consequence, how this most 

important element of cost should be applied to 

the product. Even those establishments that 

^ This is exactly what has happened recently, and at a very 
rapid rate, in the production of automobiles; and in former 
years, and with not such spectacular rapidity, in the manu- 
facture of sewing machines, harvesting machinery, typesetting 
machines and other labor-saving devices. Wages of the skilled 
workers who build machinery of this kind have been constantly 
on the increase, and the price of these articles to the consumer 
has also decreased. 
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have made some effort to develop an accounting 
practice are handling their cost charges in such 
diverse ways that they suspect each other of sell- 
ing goods at less than cost; or not having any 
proof that their own cost system is dependable, 
they argue that if another manufacturer can af- 
ford to sell an article at a given price, they also 
can afford to make it and sell it at the same price. 
All too frequently men will reason in this way 
in regard to competitors, without realizing that 
these competing plants may have no adequate cost 
methods, so that not even the owners themselves 
know whether they can afford to sell the article 
in question at the price that is named. 

The investigations of the Federal Trade Com- 
mission have brought to public notice the wide- 
spread lack of adequate accounting in American 
business establishments, both trading and manu- 
facturing. The commission says : "A large pro- 
portion of manufacturers are not making the 
money they should; a great number are actually 
losing money," and draws the conclusion that 
these unsatisfactory results are due in a large 
measure to the lack of adequate information in 
regard to the conduct of the business. 

One of the best passages in the pamphlet pub- 
lication of the commission entitled "Fundamen- 
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tals of a Cost System for Manufacturers" is that 
in wMch they explode the idea, wHcli so many 
manufacturers have, that their business is unique 
or "different," as the professional accountant 
so frequently hears it said, so that no system 
could be devised which would give true costs. Any 
experienced accountant would heartUy concur 
with the statement that "it is unquestionably 
true that some lines of manufacture lend them- 
selves more readily to the installation of a cost 
system than others, but it is also true that no 
line of manufacture is so complicated that a sys- 
tem cannot be devised which will give reasonably 
accurate results." 

The commission does a good service to the 
American manufacturer by insisting that "an ac- 
curate determination of cost is fundamentally 
related to manufacturing efficiency," that a cost 
system is an investment fully justifying the ex- 
pense of installation, and that the cost of operat- 
ing an adequate system is frequently no greater 
than that of running the slip-shod methods which 
are superseded. 

Many manufacturers dread a development of 
their cost and accounting practice for fear that 
their business will be swamped with a multitude 
of printed cards and ruled sheets, and formali- 
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ties frequently referred to as "red tape." What 
these mamafacturers do not re%.lize is their un- 
defined, but nevertheless ever-present loss from 
insuflScient knowledge of their costs, and the un- 
wise business policies based thereon. 

Cutting Costs to Save Profits *' 

The cycle of manufacturing operations starts 
with money, which is used to purchase the material 
and labor and to defray the overhead expenses 
necessary to manufacture the desired product. 
The manufactured product, when sold, is ex- 
changed for money again. The success or failure 
of a business enterprise depends upon its ability 
to make the income from sales show a satisfactory 
margin over the outlay required to manufacture 
the goods sold. 

It is apparent that the margin between sales and 
cost of goods sold, which in most lines of industry 
tends to grow narrower year by year, can be in- 
creased in two ways — ^increasing the selling price, 
or decreasing the cost. 

The market for a particular product may be 
such that selling prices and profits can be in- 
creased without inviting additional competition. 
In many instances, however, a selling price is fixed 
by market conditions so that a profit cannot be 
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made by increasing selling prices, but rather a 
profit must be saved by decreasing manufacturing 
and selling costs. 

The saving of profits is aided by an adequate 
cost accounting practice which will help determine 
what to make, in what quantities it should be made, 
how much it should cost, and what it can be sold 
for. It is not sufficient that this be known for a 
business as a whole, for some products may be 
made at a profit and others at a loss. The cost 
accounting practice, therefore, must analyze the 
net results of manufacturing, to show the gains 
or losses on each line of product. 

It is even more important to the average manu- 
facturer to analyze the elements of his costs, espe- 
cially overhead expenses or burden, to learn the 
relative importance of different items, which ones 
are practically fixed, and what will carry the vari- 
able items up and down, actually and relatively. 
If he wishes to control expenses he must make an 
intelligent forecast, and know whether the results, 
from month to month, are within the limits he has 
set. 

The development of an adequate cost accounting 
practice in an industry where processes and the 
course of manufacture are at all complicated re- 
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quires intelligent, painstaking analysis. There 
must be a careful observance of principles and a 
selection of plans or methods that will make it pos- 
sible to carry the principles into effective opera- 
tion. The days of the "rule of thumb" are gone 
forever in an industry that has any active compe- 
tition, and the economy of manufacture and man- 
agement, which brings profits to the owners, is 
to be secured only by a painstaking examination 
of details. There must be a careful regard for the 
costs of alternative methods of manufacture as 
well as their effectiveness. 

Precision is the watchword of science, and the 
test of accuracy will appear again and again 
as a paramount consideration in deciding what 
method shall be followed, or how far details shall 
be developed, in planning a cost system. 



CHAPTER II 

ELEMENTS OF COST 

AU manufacturing costs are made up of the 
three elements : Material, Labor and Burden. No 
product, however simple or complex the processes 
required in its manufacture, can be made without 
incurring the cost of these elements. For example, 
in the manufacture of a simple part, requiring one 
or two machining operations on a rough casting, 
the value of the casting is the material cost, and 
the pay of the mechanic who performs the machin- 
ing operations is the labor element. Burden is made 
up of rent, for the space used by the machine tools 
required, interest, taxes, insurance and deprecia- 
tion on the investment in the machinery, and such 
operating charges as repairs, power, supplies, su^ 
pervision, etc. 

At the outset it may be well to dispose once for 
aU of two matters that bother some readers of ac- 
counting topics. One is the misconception that 
burden and overhead are different things. They 
are merely different terms for the same thing, 

namely, everything in a manufacturing plant that 

10 
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is not direct labor, direct material, or selling ex- 
pense. 

Then there is the fallacy that "costs" are labor 
and material only, and that everything else is 
overhead, or "the cost of doing business, after the 
product is made." It will probably seem absurd 
to most readers that anyone could hold such an 
opinion that it needs refutation here, but sad to 
say, there are a few people who think as loosely as 
that about industrial accounting. The author has 
just encountered in the writings of a very well 
known American engineer, almost the identical 
phraseology quoted above. Burden, let it be 
clearly understood by the readers of this volume, 
is am, element of cost and not something extra- 
neous.^ 

The Production Plan 

The manner in which manufacturing costs are 

^It has been suggested by men interested in the relations 
between capital and labor that both "burden" and "overhead" 
are unfortunate terms for the capital or management costs of 
a business. It is claimed that they suggest to untrained men 
who are emphasizing the significance of the laborers' contribu- 
tion to production that labor is "burdened" with improper 
charges for which it is not responsible. Anyone who under- 
stands the function of capital and management in production 
of course recognizes the error of this view, but if a better 
term can be suggested it should be welcomed. 
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accumulated may perhaps best be illustrated by 
a coDsideration of the routine connected with tbe 
issue and execution of a manufacturing order, for 
cost accounting and production methods are very 
closely related to each other in a progressive shop 
or factory. The exact steps will vary with each 
individual plant, but the illustration given is typi- 
cal of the procedure in an up-to-date machine shop. 
The routine is much the same in any metal working 
establishment. 

Assume that a customer has placed an order for 
a lot of machines which cannot be supplied imme- 
diately from stock. The first point to consider is 
the relation of this new order to the production 
schedule or manufacturing program of the busi- 
ness, if one has been established. It may be that 
the new order requires only an allotment from a 
number of similar machines already under way. 
Or the new order may be large enough, or suffi- 
ciently different in character from other work in 
the shop, to change the entire program of manu- 
facturing operations. If this is the case there are 
many important details of shop practice to con- 
sider. 

The way to plan the manufacture of finished ma- 
chines is to plan the manufacture of the parts from 
which the machines are assembled. The assembly 



ELEMENTS OF COST 13 

problem can be greatly simplified on large or com- 
plex maobines by first reducing it to terms of 
groups or subassemblies. For eacb one of tbese 
assembly groups, or for the entire machine, if it 
is a simple affair, there should be a complete bill 
of materials showing a list of parts and the quan- 
tity of each required. This bill of materials is 
turned over to the clerk in charge of a finished 
parts stock record, who determines which parts 
are on hand and which must be made. If all of 
the necessary parts are in stock, an assembly or- 
der can be issued and the assembly group or com- 
plete machine finished at once. On the other hand, 
certain parts may not be available, and it becomes 
necessary to order stock from the raw stores de- 
partment, and to have it machined before delivery 
to the finished parts stock room or assembly floor. 
In this case reference is made to a raw stores 
record to find out whether or not the necessary 
raw materials are on hand. If they are, the plan- 
ning department can at once issue manufacturing 
orders to have the parts issued from stores, ma- 
chined and delivered to finished stock. It may be 
found that certain necessary castings are out of 
stock and must be ordered from the foundry, or, 
if the plant has no foundry, purchase orders must 
be placed. 
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Following this general procedure, witli varia- 
tions ^ suited to the needs of individual plants, the 
materials are provided necessary to make all of 
the finished parts, which, when assembled, make up 
the machines called for by the production order. 

After the necessary raw materials are in stock, 
production is started on the individual shop orders 
by requisitioning the required amount of material 
and delivering it to the machine performing the 
first operation. Through this and subsequent op- 
erations costs are collected until the finished parts 
are ready for delivery to the assembly floor. These 
parts may be passed through a finished parts stock 
room, being requisitioned as needed and charged 
to subsequent assembling order numbers. 

Material Cost 

The requisitions for raw material are priced and 
extended to give the cost of the materials with- 
drawn from stores. This amount is charged to 
the cost of the order for manufacturing the parts, 
and thus ultimately to the cost of the assembled 
machines. Requisitions for raw materials are usu- 

^ Drop forgings, metal stampings and such products as drills, 
chisels, and other smaU tools are obviously made direct from 
raw materials; there is uo assembly feature in their manufac- 
ture. 
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ally priced at an advance over corresponding in- 
voice prices, to allow for the cost of purchasing, 
receiving, and storing the raw materials previous 
to their delivery to the shop.^ 

Labor Cost 

There will be a varying number of operations 
to be performed on each one of the machine parts. 
Labor tickets are made out for each of these op- 
erations, and from the piece rates, or the elapsed 
time for the operations shown on these tickets mul- 
tiplied by the rates of pay of the employees per- 
forming the operations, the labor cost of each is 
calculated. A summary of labor costs by opera- 
itions on each part, gives the total labor cost for 
that part. 

Burden Cost 

During the time that labor is employed in the 
manufacture of the parts, the equipment necessary 
to perform the operations is being used. For each 
kind of equipment the management incurs varying 
expense for rent of space occupied, interest on in- 
vestment, taxes, insurance, depreciation, repairs, 
power, supervision, supplies, etc. If a careful dis- 
tribution of burden charges is made, this expense 
will be determined for each produc tion center, or 

' See pages 34-38. 
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for each class of macMnes or eaoli department, 
and expressed as a burden cost per hour. Burden 
will then be charged to the cost of each operation, 
depending on the time required to perform that 
operation, at the hourly rate for the use of the 
equipment in question. 

Manufacturing Cost 

Following the general practice described above, 
material, labor, and burden charges will be made 
against each part. A summary of these charges 
gives the complete manufacturing cost of the fin- 
ished part, which may be carried in stock for a 
time and subsequently requisitioned when an order 
to assemble is given. 

In addition to the finished parts which may be 
made at the plant and carried in stock, other parts 
may be purchased ready for assembling. Such 
purchased parts wiU be requisitioned with the 
manufactured parts, and are usually priced at an 
advance over corresponding invoice prices to cover 
handling and storage charges, as referred to in 
the discussion of material costs.^ 

The manufacturing cost of a finished machine 
is thus the sum of the cost of the finished parts, 
plus the labor and burden charges for assembling. 

' S«e page 34. 
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In some instances there may be special charges, 
such, as royalties, which are properly a part of 
manufacturing cost. 

Selling Price 

A selling price should be the sum of manufac- 
turing cost, selling expense, allowances for undis- 
tributed burden charges, and the desired net profit, 
properly determined for the product in question. 
In practice, competition, general trade conditions, 
or other influences may call for quotations either 
over or under this price, as a matter of policy. 

The preceding paragraphs have outlined the 
routine of accumulating material, labor and bur- 
den charges resulting in the determination of a 
manufacturing cost. These will be discussed in 
detail in the succeeding chapters. 

Of the other elements which must be added to 
a manufacturing cost to determine a selling price, 
the true significance of unearned burden should 
be clearly understood. In the past it has been 
common practice to charge all burden to the prod- 
uct made, regardless of the volume of production. 
The better method, explained fully in Chapter XII 
on Unearned Burden, is to keep out of manufac- 
turing costs, the expense or burden of unused fa- 
cilities for manufacturing and to charge it to the 
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Loss and Gain account ^ at tlie end of eacli operat- 
ing period (month, or four weeks). 

A selling price, necessary to yield a desired net 
profit is determined, therefore, by adding manu- 
facturing cost, selling expense, and a gross profit, 
the latter being sufficient to absorb the average 
losses due to unearned burden (unused capacity 
for manufacturing) over a long period, and leave 
the desired net profit. 

' See pages 184-187. 



CHAPTEE III 

MATERIAL AND MATEEIAL COSTS 

To provide for the purchase of material, its 
proper care when received, its delivery to the man- 
ufacturing departments, and the accumulation of 
material costs, certain routine steps are necessary. 

Boutine of Handling Material 

All materials should be ordered through the pur- 
chasing department by means of a written pur- 
chase order. A receiving system should provide 
for a check on the quantity and quality of mate- 
rials received and a definite record of this check- 
ing. Materials, when received, should be trans- 
ferred to the stores department, and the quanti- 
ties entered on a stores ledger. This necessitates 
the development of a method for storing materials 
properly, recording receipts, disbursements and 
balances on hand, to insure that materials will be 
available and in condition for use when wanted.^ 

^ It should be understood througliout the book, and particu- 
larly in this chapter, that it is not to be expected that every 
plant will have all the organization referred to. The attention 
of the reader should be fixed on functions. For example, if 

19 
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As noted in Chapter II, there are usually two 
distinct steps in the manufacture of a machine, or 
almost any metal product; first, the manufacture 
of finished parts, which are delivered to a finished 
parts stock room; and, second, the assembly of a 
finished machine, the necessary finished parts be- 
ing requisitioned from the stock room and charged 
to the assembling order number. Thus it is neces- 
sary to provide a stores department and a Mate- 
rial account in the ledger for finished parts as 
well as for raw materials. Depending altogether 
on local manufacturing conditions, these two de- 
partments may or may not be physically in the 
same room and under the supervision of the same 
stores department head. 

Stores should be withdrawn from stock on ma- 
terial requisitions, which should be so designed 
as to give the necessary data for detailed credits 
in the stores department for the quantity of mate- 
rials withdrawn; and the information regarding 
price necessary for a credit to the Eaw Material 
account for the value of the materials withdrawn, 
and a corresponding charge to the order numbers 
on which materials are used. 

all receiving work is done and stores records made under the 
direction of one man, it may be possible to omit some of the 
forms, or use fewer copies. 
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Proper metliods for ordering, receiving, storing 
and issuing materials, following tlie general rou- 
tine indicated above, must be provided to insure 
accurate material charges. 

Maximum and Minimum Limits 

One of the important details in a well-developed 
stores system for either raw material or finished 
parts, is the determination and use of a system of 
maximum and minimum limits. 

The maximum and minimum amount of each 
item which it is desired to have on hand should 
be known by the stores clerk. This information 
is sometimes noted on the bins or spaces where 
materials are stored, and in any event it should 
appear on the stores ledger. The minimum limit 
should be high enough so that there will not be 
any danger of running out of material, and conse- 
quently delaying manufacturing operations until 
a purchase or manufacturing order can be filled, 
and the maximum limit should be as much above 
the minimum as it is economical to buy or make 
at one time. 

The determination of the maximimi, and the 
economical quantity for an order, depends directly 
on the quantity the establishment uses in manu- 
facturing orders, or sells as repair parts, and the 
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cost of carrying a larger rather than a smaller 
stock. If the article is purchased it is necessary 
to consider also prices, available supplies, the time 
required for delivery, and other market condi- 
tions; and if the article is manufactured in the 
shop, the time and cost to set-up and manufacture, 
and the probable proportion of defective pieces in 
an order. 

In most establishments, the quantity to order 
will be largely influenced by immediate require- 
ments of the manufacturing schedule, which, in 
turn, is influenced directly by customers' orders 
or manufacturing orders for stocks. In such 
cases, what "is economical to buy or make at one 
time" will not be uniformly the same. It must 
always be determined by reference to immediate 
needs, and the most that can be fixed is the maxi- 
mum to be added above the immediate require- 
ments. The maximum, moreover, is something to 
be determined by experience, and that establish- 
ment is fortunate in which the stores clerk knows 
how to exercise effective discretion on aU variables, 
or has such relations with his superiors in the or- 
ganization that the orders get the desirable elas- 
ticity that means economy and efficiency in the 
long run. 

It is only when the stores system is highly or- 
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ganized, and precise and dependable information 
is available regarding quantities used, that hard 
and fast rules can be established regarding maxi- 
mum and minimum stocks, and quantities to order 
can be set and followed without such variations 
or discretion. 

It should be one of the duties of the stores clerk 
to compare the available balance of materials with 
the minimum limit and notify the purchasing 
department by means of a purchase requisition 
when this balance for any item of purchased ma- 
terial faUs below the established minimum. 

Purchase Orders 

A purchase requisition is a request to the pur- 
chasing agent to order certain raw materials. In 
a shop with a well-organized raw material stores 
system the purchase requisition usually comes 
from the stores ledger clerk, when the available 
balance ^ of these materials has fallen to the mini- 
mum limit. 

Material should be ordered by the purchasing 
department with a written purchase order. The 
number of copies made of a purchase order, and 
the way they are used, depends greatly on the per- 

^ For a technical definition of "available balance" see page 
30. 
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fection of the organization respecting purchasing, 
stores records, and the production system. If 
there is a highly perfected stock control, as de- 
scribed in the preceding paragraphs, the stores 
ledger clerk not only initiates many purchase or- 
ders by purchase requisitions, but he must have 
prompt information about purchase orders placed, 
as they are one of the important factors in de- 
termining the available balance. 

In a scheme of that kind a purchase order 
should be written in triplicate at least. The origi- 
nal goes to the vendor to whom the order is given. 
The second copy is placed in an unfilled order file 
in the purchasing department, preferably arranged 
alphabetically by vendors, with an adequate ' ' sig- 
nal" or tickler system, so that a check can be kept 
on the delivery of the order, and an inquiry started 
in case the delivery has not been made by the 
proper date. The third copy should serve as ad- 
vice to the receiving department. A short carbon 
may be used in msiking this copy so that the 
items which have been ordered appear, but the 
quantities and prices do not. 

When a copy of the purchase order is furnished 
to the receiving department, it should remain on 
file there until the goods are received, when the 
quantities received are entered opposite each kind 
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of material, and the copy is returned to the pur- 
chasing department. When the stores ledger prac- 
tice includes a record of goods "on order," the 
copy of the purchase order intended for the re- 
ceiving clerk must go to him by way of the stores 
ledger, unless an additional copy is made for the 
ledger clerk. 

Beceiving Methods 

That the receiving department should be ad- 
vised as to the vendor's name and the kind, but 
not the quantity, of purchases to be received was 
a generally accepted opinion as to good receiving 
methods only a few years ago. When analyzed, 
this view is seen to be based on the idea that the 
purchasing department should have an independ- 
ent report of the count, measure, or weight of ar- 
ticles received, or that someone in authority over 
disbursements should have a receiving record on 
which to voucher payments independently of the 
purchasing department. 

It would perhaps be too much to say that this 
idea has been, or that it should be, generally aban- 
doned, but the author inclines to that opinion. It 
seems evident that a loyal, honest storekeeper can 
serve his employers so much more effectively 
when he knows exactly what is on the way, and 
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that the identification of incoming materials is so 
needlessly hampered by "blind checking" as to 
fully offset any theoretical advantage which it may 
seem to have. This view, at all events, is sup- 
ported by the present practice of some very pro- 
gressive, alert managers. It is, furthermore, con- 
firmed by the experience of railroad employees 
unloading and transferring less-than-carload 
freight. 

"Whether the copy of the purchase requisition 
that goes to the receiving department should show 
prices, as well as quantities, depends entirely on 
the relation of the receiving force to the stores 
ledgers. The stores ledgers can be operated show- 
ing quantities only, but that implies pricing requi- 
sitions from an independent price record of some 
sort. This is usually a needless duplication of 
work.^ 

As partial shipments may be received, it is fre- 
quently desirable to have an independent receiving 
record, possibly using the copy of the purchase 
order to indicate the receipt of the shipment which 
finally completes the purchase order. 

A good plan is to provide a receiving book with 
pages in duplicate and numbered serially. Space 
should be provided for recording the quantities 

^ See page 41. 
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and description of materials received, tlie name of 
the shipper, references to the freight bill and the 
amount of freight or express charges paid in 
transportation, and the invoice price of the goods. 
The two latter items, freight and invoice price, are 
added in the purchasing department, or by the ac- 
counting department, the receiving department' 
simply noting the shipper and the quantity and 
description of materials received. 

This method, with the pages numbered serially, 
assures the purchasing department that all receiv- 
ing slips have been accounted for. "With the origi- 
nal copies perforated, they may be sent to the pur- 
chasing department, leaving in the receiving book 
the duplicate copies as a permanent bound record 
of all receipts. As soon as all the pages in a re- 
ceiving book have been used, the bound copy of 
the duplicate receiving slips should be filed by 
the purchasing department. This complete file 
of receiving records may be held for such a length 
of time as may be desirable. 

Purchase Invoices 

The handling of purchase invoices is an account- 
ing detail with an important administrative as- 
pect, for the person who takes responsibility for 
payment must know that the goods have been re- 
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ceived as billed, and that freights and discounts 
are handled properly. 

Freight bills should be considered in connection 
with every invoice on which incoming freight or 
express charges are paid. If the freight is to be 
charged back to the shipper, the amount of the 
freight bill will be deducted in settlement. If the 
purchaser is to stand the freight, the amount of the 
freight bill will be added to the amount of the in- 
voice, and distributed with it as a charge to the 
material accounts, and ultimately (by the in- 
creased unit cost) to manufacturing orders on 
which the material is used. In either case freight 
bills must be identified with the receiving record 
and the invoices. 

When it is feasible to deduct the allowable pur- 
chase discount from the face of the invoice and 
distribute the remainder net, that should be done, 
as purchase discounts are in effect a diminution 
of the purchase price. Purchase discounts which 
cannot be conveniently or justly handled in that 
way may be credited to the Store Room Expense 
as explained on page 36. 

As purchase discounts are very frequently 
wrongly regarded as an income of the business, 
and so incorrectly omitted from cost accounting 
calculations, it may be well to point out that the 
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real cost of any purchase is the net cash cost. Most 
business men will agree unquestionably that it is 
bad management to miss purchase discounts, and 
there are some lines of business in which one can- 
not expect to prosper, or perhaps even keep going, 
unless discounts are taken regularly. If purchase 
discounts are deducted from the face of invoices, 
it is easy enough to bring out the loss from ne- 
glected discounts, and this is certainly much more 
significant as an index of management than to con- 
sider purchase discounts as income. 

The receiving record and the net unit price (plus 
freight, if paid; and minus discount, if any) must 
be reported to the stores ledger clerk in some con- 
venient manner. This may be done by letting him 
use the invoice temporarily, or better the receiv- 
ing report, because more promptly available.^ The 
principle is clear ; the actual working plan in any 
case will depend on many details of administra- 
tion and organization. 

The Stores Ledger 

The stores ledger should either be on cards or 
in a loose leaf binder, whichever seems most de- 
sirable. There should be a card or page for each 
kind of material, and proper spaces provided to 

'See footnote page 44, 
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show the name of the material, its symbol, size, 
location in the stores department, and the maxi- 
mum and minimum quantity which it is decided to 
carry in stock. This information usually appears 
at the top of the stores ledger. The body of the 
ledger is ruled to provide columns for entering 
the date and quantity of raw materials ordered, 
received, reserved on production orders, issued 
on requisitions, and the balance available and on 
hand at any given time. 

In some instances where jobs are planned con- 
siderably in advance of the performance of the 
work, the raw materials necessary for an order 
may be reserved by an entry on the stores ledger 
previous to the time when the material is actually 
requisitioned from the stores department. In this 
event the ledger card or page wiU show, in addi- 
tion to the balance of material on hand, the bal- 
ance which is available for production orders not 
yet started. The available balance is the quantity 
actually on hand as an inventory plus the quantity 
on order (through the purchasing department), 
less the amount reserved for jobs which have 
been planned but not started. 

To keep this plan in operation assures the man- 
ufacturing department against unexpected short- 
ages of iraterial, balances purchases better, and 
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enables the plant to operate with a minimum of 
investment in inventory. A perpetual inventory 
of material is essential to the most successful op- 
eration of a cost accounting practice, and is of 
value not only to secure accurate costs, but used 
in this way, it helps to secure efficient manage- 
ment as well. 

One of the first purposes of the stock ledger is 
to insure the control and conservation of material. 
The cash account is debited with all money re- 
ceived and credited with all money paid out. The 
book balance can be determined at any time, and 
this balance is subject to verification, thus insur- 
ing the honesty and accuracy with which this asset 
is handled. There is no difference in theory be- 
tween handling cash and material, and less dif- 
ference in the real merits of the two than most peo- 
ple realize. The Raw Material account, appropri- 
ately subdivided, is debited with the cost of all 
purchases and credited with the cost of materials 
requisitioned, which are in turn charged to the 
cost of work-in-process. The balance in the Mate- 
rial account can be determined at any time by an 
inventory taken from the stock ledger, or by a 
physical inventory, properly extended, just as the 
book balance in the Cash account can be verified by 
counting the cash. Eaw material is the equivalent 
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of cash, and it is just as important that a close 
control be kept over this asset. 

A well-kept stores ledger provides an effective 
control over the amount of capital which is tied 
up in inventories, and the net balance of each 
class of raw materials is under much closer super- 
vision than would be the case if it were necessary 
to ascertain the balance by taking a physical in- 
ventory. As the stock ledger furnishes a depend- 
able total inventory without necessitating the tak- 
ing of an actual physical inventory, a loss and 
gain statement can be taken from the books at 
the end of each month or four weeks' period. 

It is obviously important to have these inven- 
tory balances as accurate as possible. The qiian- 
tity on each article is important as an administra- 
tive matter, and the corresponding value of the 
total is equally important as a matter of finances. 
If the book value is improperly marked down by 
excess credits, the assets of the company are 
under-stated, and the cost of current manufacture 
over-stated ; and vice versa, if the book value of 
stores inventory is too large because of insufficient 
credits. 

The balances appearing on the stock ledger 
should be verified at occasional intervals to insure 
that the record is accurate. This can best be done 
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by verifying the inventory of a few items daily, 
so that in the course of a reasonable length of 
time the entire inventory will have been verified. 
It is an excellent plan systematically to verify 
minimum quantities whenever they are reported 
ia connection with a purchase requisition. This 
involves a comparison of ledger balances with the 
quantity on hand. If bin cards are used they 
should come to the office for comparison at such 
times. Bin cards should also come to the office 
for comparison whenever a bin card is filled with 
entries and replaced by a new one. 

The Stores Department 

The stores department should be conveniently 
located, so as to facilitate the receipt and issue 
of materials. Bins, racks and floor space should 
be provided in the stores department for storing 
each kind of raw material to advantage. It may 
not be advisable to keep all stores in one place, and 
this is not at all necessary. For example, pig iron 
and heavy castings may be stored in the yards 
where crane service and transportation facilities 
are available. Foundry materials, such as sand, 
coke, etc., are usually stored in a separate build- 
ing, especially designed to facilitate the unloading 
of cars and subsequent delivery of the material to 
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the molding or charging floors. Lumber and large 
castings are usually stored at advantageous points 
in the yard. All small castings, nuts, screws, etc., 
are preferably stored in bins at some convenient 
point in the shop itself. Bar stock is usually car- 
ried in racks. The important consideration is to 
have all stores come under the supervision of the 
stores department, so that no material can be taken 
without a proper requisition. 

Stores Expense 

A cost of material for a manufactured product 
that should not be overlooked is that incurred for 
its purchase, storage, and issue. This includes 
salaries and expenses of purchasing agents and 
clerks, wages of storekeepers, stationery and other 
supplies for their use, rent for storeroom spaces, 
and fixed charges (taxes, insurance, interest) on 
the value of the stock, as subsequently described 
in Chapters VI to IX, inclusive. 

On some kinds of material there is a decided 
loss through breakage or spoilage, or a difficulty 
of getting exact weights or measures on account of 
variable moisture content, or the expense of pro- 
viding or using adequate weighing or measuring 
devices. There will be some breakage on glass- 
ware in handling, liquids are spilled or evaporate, 
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cloth, must be shrunk before it is used for accu- 
rately fitting garments, wood pulp or rags gain or 
lose moisture according to the conditions under 
which they are stored. For all these circumstances 
something must be added to the invoice price if 
the material accounts are not to show a shortage 
at inventory time. 

Inward freights should be added and purchase 
discounts should be deducted from the invoice 
price of raw material. It is simple enough to do 
this on all important purchases, if orders are given 
and plans are made accordingly. It will be gener- 
ally admitted that a calculation of inward freights 
as part of the purchase price is indispensable to a 
manufacturer who wants to compare prices on 
material bought from several sources of supply 
f.o.b. shipping point. 

Purchase discounts, ofl the contrary, are quite 
generally wrongly ignored in reckoning material 
costs and inventory valuations. It must be quite 
apparent that purchased material is not worth 
more than its cost to use or to carry in inventory. 
This is obviously the net price if cash discount is 
taken. It seems to be equally apparent that one 
lot of purchased material is not worth less, and the 
next lot more, solely because purchase discount is 
taken on the first lot and neglected on the second 
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lot, or wortli less to one manufacturer because he 
takes the discount, and more to his competitor 
because he neglects his discounts. 

This seems to lead to the unqualified conclusion 
that purchase discounts are properly a deduction 
from invoice price, and it is easy enough to do this 
when it amounts to anything. It is hardly worth 
while on miscellaneous small purchases, especially 
on goods bought delivered, on which there is no 
price adjustment to be reckoned at the same time 
for freight; or where the company's purchases are 
predominantly of one kind, and at a uniform rate 
of discount. 

Unless inward freight is added to individual in- 
voice prices, it is properly a charge to raw ma- 
terial stores expense, and if purchase discount is 
not deducted from individual invoice prices, it is 
properly a credit to raw material ^ stores expense. 

Cases have been known to the author where 
heavy cash discounts on uniform purchases han- 
dled as here suggested, have served to equalize all 
other stores expenses. 

Not infrequently a manufacturing plant will 
use heavy, bulky stores like lumber or pig iron, 
or special castings that come direct to the shop 

^Neither of these items is related to stores expense oij 
ipanufactured parts or finished goods, 



MATERIAL AND MATERIAL COSTS 3l 

(and incur no storeroom handling charges), or 
articles of special value, like electrical accessories. 
It may be wise to make a special rule in regard to 
stores expense in such cases, but such exceptions 
(liEe a rate per M feet in lumber) must be con- 
sidered on their merits in individual instances. 

Of the exceptions noted in the paragraph above 
that in regard to material of special value is likely 
to be the most important, for the reason that a 
percentage on value is the most convenient way to 
apply a stores burden rate. Even in a plant that 
is manufacturing a product that uses material of 
widely varying values the cost of the total will 
not be distorted by applying a uniform rate on 
aU stores issued if the exceptional values are used 
in all the product in about equal proportion. If 
parts of widely different material value are sold 
separately, or if the various products of the plant 
are made of material of varying value, bronze and 
gray iron, for example, it is essential that the 
stores expense rates be so determined that the 
total cost will be applied equitably to the different 
materials issued. 

The same general kinds of charges belong to 
manufactured finished parts except purchasing, 
inward freight, and purchase discounts. That is, 
a store of finished parts will use space, for which 
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rent should be charged, fixed charges (interest, 
taxes and insurance) will be incurred on the value 
of its inventory, and there will be a clerical or 
storeroom force to handle the work. In some 
plants, especially where a large staff must be car- 
ried to issue complex parts requisitions, the rate 
for stores expense may be higher on finished parts 
than on raw material. 

Mnemonic Symbols 

The use of a mnemonic symbol assigned to each 
kind of stores reduces the amount of writing nec- 
essary in making out requisitions and stock rec- 
ords, and may also be made to serve as an index 
to locate stores when they are arranged in the 
stores department in accordance with their sym- 
bols. 

There are some cases where the mnemonic class- 
ification and storing of materials can be used to 
advantage, but to carry out the mnemonic idea in 
a large plant handling a variety of stores, fre- 
quently involves the use of symbols containing so 
many letters that the system ceases to be truly 
mnemonic, and consequently loses much of its po- 
tential value. In such cases it takes longer to 
verify the meaning of a symbol which cannot be 
remembered than it would have taken to write out 
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tlie complete name of the article in the first place. 
This applies to all the people who have to read the 
symbol. 

There are, moreover, some difficulties about at- 
tempting to arrange materials in the stores de- 
partment in accordance with their mnemonic sym- 
bols. It is frequently much more satisfactory to 
designate the bins, racks and sections of floor 
space by some numerical scheme, and have these 
locations appear on the stores ledger. This plan 
is more flexible, facilitates an arrangement of the 
stores to insure convenience in handling, and al- 
lows for the expansion of the stores department. 

Stores Beqnisitions 

All materials should be withdrawn from the 
stores department by requisitions made out pref- 
erably by the proper clerk in the planning de- 
partment. A requisition should show the kind 
and quantity of material wanted, the department 
to which the material is to be delivered, and the job 
order or expense account number which is to be 
charged. It should provide for a signature to ac- 
knowledge the receipt of the material, and in some 
cases for an approval of the requisition before it 
is presented to the stores department. Space 
should also be provided so that after a requisition 
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has been filled, the stores ledger clerk can enter 
the unit material prices ^ and calculate the cost of 
the material issued. 

In the event of material being returned to the 
stores department, a credit requisition should be 
issued, indicatiug the quantity and value of the 
material returned, and the order number which is 
to be credited. 

In some oases, particularly where finished parts 
are requisitioned from a finished parts stock room, 
group requisitions may be used. These requisi- 
tions may well be blue-printed from a standard 
tracing. A group requisition is an aid to accuracy 
and saves clerical labor. The tracing is made so 
that the print will show a complete list of the fin- 
ished parts making up an assembly group or com- 
plete machine, while white spaces are left on the 
print so that the assembly order number and the 
quantity of parts necessary to assemble the desired 
number of finished machines may be filled in. 
While the list of parts per machine is a standard 
as shown on the print, the quantity requisitioned 
will vary in proportion to the number of machines 
to be assembled on each order.* 

'See comments, pages 26 and 41. 

' This idea of a group requisition or bill of material is sub- 
ject to a wide variety of applications, generally contributing 
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Pricing Material Issues 

How material issues are priced depends on how 
the stores ledger is kept. With rare exceptions, 
the hest practice is to have the price recorded on 
the stores card, so that when a material requisition 
goes to the stores ledger to have the withdrawal of 
the material entered, it can be priced at the same 
time. (The reader should understand that this 
does not imply that the stores ledger is kept in 
values as well as quantities. The information as 
to unit prices may be used to price the stores in- 
ventory annually or semi-annually, just as it is 
used to price the requisitions, and a balance of 
the stores value wiU appear on the individual 
stores ledger cards or pages at that time only.) 

Material issues are frequently priced from a 
separate price record. The use of a separate price 
record is open to the objection mentioned on page 
26, It is open to the further and sometimes very 
important objection that, if materials are be- 
ing bought at frequent intervals, and the price 
clerk is using the latest price, he may be pricing 
materials out of stores at a higher cost than pur- 
chase prices on a rising material market, and at 
a lower cost than purchase prices on a falling ma- 

to accuracy and order in handling materials as well as marked 
economy in record making. 
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terial market. To state this very practical prob- 
lem another way, a lot purchased earlier at a low 
price may not have been entirely issued before 
a new lot is purchased at a higher price, and the 
new price wrongly used on the requisitions, while 
on a falling market the earlier purchase at high 
cost may not be all issued before the price clerk 
notes and uses a new and lower price. 

On a rising market there will be a tendency to 
overprice issues, resulting in an excess charge to 
manufacturing cost, and an excess credit to stores, 
thus understating the book value of the remaining 
stores inventory; the adjustment necessary at an 
actual stock taking wiU then be a profit, slowly ac- 
cumulated at this point in the company's opera- 
tions by overpricing materials issued and charged 
to Work-in-Process. On a falling market there 
wiU be a tendency to under-price issues, resulting 
in an insufficient charge to manufacturing cost and 
an insufficient credit to stores, thus overstating the 
book value of the remaining stores inventory ; the 
adjustment necessary at an actual stock taking will 
then be a loss. 

Summarizinif Material Costs 

It is customary to have a cost card for each 
manufacturing order in process, to which mate- 
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rial requisitions are posted after being priced 
from tlie stock ledgers and extended. Labor and 
burden charges are also posted to the cost cards, 
in accordance "with the methods wMcb will be ex- 
plained in Chapter IV. Sometimes the desired re- 
sults may be better secured by filing material 
requisitions and labor tickets, pending the com- 
pletion of the order, instead of posting in detail. 

Summarizing the material, labor and burden 
charges on all the cost cards at the end of a cost 
period, or if filed and not posted, summarizing 
the tickets and requisitions daily or weekly as ex- 
plained in the next chapter,^ gives the total mate- 
rial, labor and burden charges which are a debit 
to the cost of Work-in-Process. The amount of 
material in process as shown by the balance of the 
account by that name (as a subdivision of Work- 
in-Process) is supported by the material charges, 
which are either posted to the cost cards, or in the 
file as material requisitions on unfinished manu- 
facturing orders. 

There are so many points to consider in handling 
materials and material costs that a brief summary 
of the chapter may help the reader to have the 
outline clearly in mind. 

The raw materials necessary for manufacturing 

' See page 54. 
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are ordered by the purchasing department aided 
by purchase requisitions from the stores clerk, 
who has a close supervision over the quantities on 
hand. A proper receiving record is made, prefer- 
ably in duplicate, for all material received, one 
copy being sent to the purchasing department for 
comparison with the purchase order, and on the 
way or subsequently to the stores department for 
entering the quantities received on the stores 
ledger.^ Eaw materials are withdrawn from stores 
by means of requisitions, sometimes in the form of 
a bill of material, and the quantities withdrawn 
are credited on the stores ledger, which shows at 
all times the quantity of raw materials on hand. 

The raw materials requisitioned from stores 
become work-in-process, and on completion are 
delivered to a store room for finished parts or 
completed machines. They are then entered on a 
stores ledger for finished parts similar to the raw 
stores ledger. When an order to assemble is given, 
the finished parts are withdrawn from stock by 
means of group requisitions, and after the as- 
sembling operations are completed, finished ma- 

' Unless the receiving record goes first to the stores ledger 
clerk, the purchasing department must act promptly, for it is 
essential that the stores department know as soon as possible 
what is on hand. 
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cliines are delivered to stock. Special work may 
also be done on an assembly order. 

This completes the routine of keeping track of 
the quantities of materials used, from the time 
they are purchased until finished machines are de- 
livered. Parallel with this routine, which records 
the quantities of material in each stage from raw 
material to finished product, corresponding cost 
accounts are debited and credited to show the value 
of the materials in each stage. For example, the 
Eaw Material account, appropriately subdivided 
in case it is desired to keep raw material inven- 
tories by classes, is debited with all purchases of 
raw material. The requisitions on which materials 
are withdrawn from stores are priced, extended 
and summarized by classes of materials. These 
totals serve as a credit to the Eaw Material ac- 
counts and a debit to Work-in-Process. Just as 
the stores ledger shows the quantity of raw ma- 
terial on hand, the balance in the general ledger 
accounts for classes of raw materials will show 
the value of the material on hand. 

The material value of Work-in-Process, shown 
ia total on the ledger, is supported by the material 
charges on the cost cards, or in the file of material 
requisitions, corresponding to the order numbers 
for Work-in-Process, At the end of each cost pe- 
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riod, the cost cards, or detailed labor and material 
tickets, for those order numbers which have been 
completed during the period are summarized to 
give total material, labor and burden credits to 
the Work-in-Process account and debits to the 
Finished Parts Inventory. 

The group requisitions which serve to withdraw 
finished parts from stock are also priced, extended 
and summarized at the end of each period, and 
serve as a basis for crediting the Finished Parts 
Inventory account and debiting the accoxmt or ac- 
counts for complete machines in process. Thus, 
parallel with the manner in which the quantities 
of material in each stage of manufacturing are 
known, the value of the material in each stage is 
also known by means of debits and credits to the 
material accounts. 



CHAPTER IV 

LABOE COST 

Importajice of Labor Records 

It is almost unnecessary to say that in order 
to have accurate manufacturing costs, the labor 
element of cost must be carefully determined. A 
proper distribution must be made to manufactur- 
ing orders for the labor cost of the product, and 
to special plant or repair orders, or to standing 
orders, for the expense of labor not directly en- 
gaged in production. As labor is an important ele- 
ment of cost in nearly all industries, and the labor 
reports supply the information necessary for a 
burden distribution, it is highly important that 
they be made as accurately as possible. Other- 
wise incorrect labor and burden charges are bound 
to result, and the total manufacturing costs will 
be misleading. 

There are usually two original labor records, 

the weekly clock cards, which are commonly used 

to record the time employees enter and leave the 

factory, and the work tickets, or job cards, which 

are used to give a distribution of employees ' time 

47 
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to order numbers. Each of these sources of in- 
formation has a particular purpose, and together 
they provide the necessary data, when properly 
summarized, to give correct labor costs. 

Clock Cards 

The primary purpose of the clock card is to 
record the total amount of time worked during the 
week or pay period by each employee, and thus 
serve as the basis for computing the payroll. 

A clock card should show the employee's name, 
number, the department in which he works, and 
the dates. 

At the end of each pay period the clock cards 
are collected from the rack where they are kept 
in the shop and sent to the payroll department. 
Here the total time worked by each employee is 
summarized and the wages due day workers cal- 
culated. From this information the payroll and 
pay envelopes are made up.^ 

Job Cards 

The second source of information relative to 
labor cost is secured from the work tickets or 

^ One highly organized factory is known to the author where 
cost accounting is done in great detail, and a payroll carefully 
proved with work tickets or job cards, without using any at- 
tendance cards whatsoever. 
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job cards, whicli show tlie amount of time the em- 
ployees spend in performing work on specific or- 
ders, or in the case of piece workers, the quantity 
produced. This is a check on their efficiency and 
also provides data for calculating the labor cost 
of operations. In other words, the clock cards 
show the total time which the employee works 
and the day wages which he should receive there- 
for, whereas the job cards are used to check the 
amount of work which the employee does in re- 
turn for the wages which he receives, and to 
record the cost of this work by operations. 

There are great diversities in the form and 
use of work tickets or job cards. Two general 
problems arise in this connection that deserve 
some detailed consideration: (1) whether there 
shall be a card for each operative for the entire 
day or week, or separate cards or tickets for each 
separate job on which he works, and (2) whether 
the record of starting and stopping time shall be 
written by the workman or time clerk, or recorded 
by some time stamping mechanism. The two mat- 
ters are more or less interrelated and must, on 
that account, be considered together. 

A job card should show the employee's number, 
order number on which he worked, the date, the 
machine, the operation, the starting and stopping 
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time (from whicli the elapsed time is calculated) 
and the employee's rate. It may also show the 
labor cost, the machine or burden rate, and the 
burden cost. If a bonus or premium plan is in 
operation, space must be provided for this data 
also, and usually under such a plan, and always 
on piece work, quantities will also be shown. 

Of the two kinds of job cards in common use 
the older style is to have each employee write 
a time card for the day or week, on which he re- 
cords the time of starting and stopping each job.^ 
This method is objectionable in that it calls for 
clerical work on the part of the employees, it takes 
more or less time from their work, and affords an 
opportunity for juggling charges between differ- 
ent jobs, in case they consider this to be to their 
advantage. It most certainly invites broad guess- 
work as to starting and stopping time, unless re- 
corded by some kind of a time stamp, and fre- 
quently causes a certain amoimt of feeling, be- 
cause the workmen consider themselves the victims 

^ In ease this plan, is used without time stamps, it is de- 
cidedly preferable to design a form of job card having the 
hours of the working day with the desired fractional divisions 
printed on the cards, so that the workman can record the 
' period or duration of elapsed time by drawing a line (indicat- 
ing elapsed time between starting and stopping time) from 
c(ne printed division line to another. 
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of red tape and do not appreciate the importance 
of tlie records whicli they are making. 

Because of the above objections to workmen 
making their own tickets, a time clerk is frequently 
employed to circulate among the men and record 
the starting and stopping time on each job, or 
possibly this may be done by the foremen. "Where 
any considerable number of men are handled in 
this manner, there is bound to be some delay in 
getting the information from them. The work- 
men frequently make memoranda, thus duplicat- 
ing the effort of recording the time, or if they 
state the time from memory, errors are quite prob- 
able, and a correct distribution of their time is 
not likely to be secured. 

"While this method (of daily or weekly time 
cards) is in very common use, and facilitates com- 
parison with the payroll, it is not the most satis- 
factory for cost accounting, because of the neces- 
sity for posting every item to cost cards, and be- 
cause none of the information is available for cost 
accounting until the card is entirely completed. 
This is particularly objectionable in the case of 
weekly cards. 

The second general method of recording time 
is on individual job cards, or work tickets, so that 
every time a workman changes from one job to 
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anotlier there is a new card on which the elapsed 
time is recorded. This plan has two marked ad- 
vantages: viz., (1) that the individual cards can 
be handled independently for comparison with 
standards, or the operation of a bonus system; 
and (2) that the cards may be sorted and filed, if 
desired, by job numbers, so that all posting is 
eliminated until a summary of the cards is made 
on an adding machine when the job is finished. In 
a shop where there is a multitude of small opera- 
tions, by many different workmen, on the same job 
or manufacturing order, and conditions justify 
the omission of the proof (that labor costs are 
posted to equal the total of the payroll) which a 
posting of labor cost provides, this method should 
be used. It is frequently preferred in ordinary 
shops in comparison with the daily or weekly 
card. 

AU the objections against hand-written job 
cards of the daily or weekly type hold against 
hand-written cards of the individual type, except 
that they offer less chance for shifting time from 
one job to another. There is, therefore, a strong 
preference for time stamps in sU factories! that 
have a weU developed cost practice, unless the 
labor is predominantly piece work. 

Wliere recording time stamps are used on either 



LABOR COST 53 

of the two general types of time cards, when an 
employee finishes an operation, the card is 
stamped, by a clerk or by the workman himself, 
to show the time the operation was completed. If 
the individual job cards are in use, the new job 
card for the operation which is about to be com- 
menced, is stamped at the same time, so that there 
is no lapse of time between jobs. This method 
insures an accurate record of time by order num- 
bers, and consequently correct labor costs. 

Smumariziiig Job Caxds 

When individual or separate job cards are in 
use they should be sorted by employee numbers 
when first received by the payroll department, 
and the total time accounted for by the job tickets 
compared with the total time the employee was 
in attendance during corresponding periods, as 
indicated by his clock cards. This comparison 
may be made daily or weekly, but either way it is 
important.^ Unless it shows that job cards have 
been turned in for each employee's time in full, 
an investigation should be made as to why an 
employee's time was not entirely accounted for. 

After the time cards (of either kind), as turned 
in by each employee, have been compared with 

* See note, page 48. 
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tlie clock cards for the same period, the labor cost 
of each operation is calculated on the time cards, 
which are then ready for proper distribution and 
posting on the cost cards, which summarize the 
cost of manufacturing orders in, process and the 
cost of indirect labor charged to standing orders 
or burden accounts. This completes a distribu- 
tion of labor cost which has previously been 
proven with the total payroll expenditure. 

If not posted at this stage, the cards are filed 
by order numbers. Sometimes cards are filed with 
only the data of elapsed time, and no money ex- 
tension. The proof with the payroll in such cases 
is in respect to total time only. This subsequent 
extension of money value is for summaries of 
elapsed time in total, and not on individual job 
cards. "When labor is handled in this way, burden 
must of necessity be figured on totals of elapsed 
time also. 

If labor tickets are filed, and not posted one 
by one, the credit to Payroll account and the debit 
to Work-in-Process is necessarily by totals only, 
that is, all the work tickets of a department for a 
day or a week may be summarized on an adding 
machine and the total proved with the payroll sum- 
mary. Presumably the same values will subse- 
quently emerge from Work-in-Process when jobs 
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are completed and summarized. There is no as- 
surance, however, except taking care of individual 
slips of paper, that charges do not get lost before 
posting. 

Practically, this is not an objection worth con- 
sidering in an office that is well organized and 
accustomed to doing careful, orderly, detailed 
work. A proof may be made at any time by sum- 
marizing the values on the filed cards representing 
the inventory of Work-in-Process. 

When there is a detailed distribution of bur- 
den, it is sometimes advantageous to figure burden 
charges on the time cards or work tickets. When 
this plan is followed one of the first operations to 
be performed in the cost department is to calculate 
these charges. Each job card should show the 
number of the machine on which an operation was 
performed. The elapsed time for calculating bur- 
den on the operation will be the same as the 
elapsed time reported for the employee. There 
should be a schedule of machine rates (determined 
as described in subsequent chapters) in the cost 
department which is similar to a schedule of em- 
ployees' wage rates in the payroll department. 
From this information the proper burden charge 
for each operation can be calculated and eiitered 
on the time card, 
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Even when the work tickets or job cards are 
extended only for a labor distribution, they must 
nevertheless record the machine or production cen- 
ter at which the work is done, as this information 
is needed for the subsequent burden distribution. 

Sometimes it is most convenient to post all the 
labor charges in groups or classes, to which one 
rate of burden will apply, and figure the burden 
on the totals built up in this way. 

Another important variable of labor distribu- 
tion is to merge labor and burden charges together 
in one rate, and treat this, in posting or summariz- 
ing, in all respects like a simple labor rate. Some 
important technical and practical accounting prob- 
lems have to be dealt with when this course is 
followed. 

Piece Work Costs 

In an industry like shoe manufacturing, where 
piece rates are almost imiversal, or in an indi- 
vidual factory in any industry which may have 
developed the use of piece rates extensively, it 
is obvious that the labor cost of successive opera- 
tions (and so far as the product is made entirely 
by piece work, the labor cost of the completed 
article) is as accurately known in advance as after 
the work has been accomplished. 
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Under conditions of this kind, the matter of 
chief concern is to provide an adequate payroll 
audit, in order to make certain that only work 
done is paid for. This frequently involves a prob- 
lem of inspection, so that the management may 
be sure that only work that is adequately and 
properly done is paid for. In other cases it is 
merely a question of quantity, subject to defective 
workmanship that may appear in the hands of 
subsequent operators, as in the manufacture of 
shoes, or shirts and collars, for example. It is 
usually found to be very much worth while to 
maintain adequate check lists, convenient in form, 
according to the kind of product that is being 
manufactured, to audit piece work payrolls sys- 
tematically. A check of this kind can frequently 
be made to serve as a tracing list also, so that the 
management sees just how many pieces of a given 
lot have been completed, or how far the entire lot 
has progressed from one operation to another. 

In smaller factories where there may be an op- 
portunity for a few of the employees to have both 
piece work and day work, the most rigid system 
should be observed to see that workmen do not 
get paid at day rates during time that they are 
actually engaged on piece work operations. This 
is partly a question of seeing that no individual 
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cheats the company, but that after all is not as 
important, perhaps, as the possibility that one dis- 
honest man, taking advantage of an opportunity 
like that which may come his way, will create dis- 
satisfaction among his fellow employees. The in- 
justice to them, and the dissatisfaction which that 
will cause, may actually hurt the management 
more in the long run than the loss from the indi- 
vidual cheating.^ 

When there is piece work, many managers con- 
sider it unnecessary to record the elapsed time on 
successive jobs or operations. If elapsed time is 
not recorded, it is obviously impossible to apply 
burden on any basis that has a time element 
(man-hour rates or machine-hour rates). Under 
these circumstances the only practical alternatives 
are to reckon burden as a percentage of direct 
labor, or to establish standard burden rates per 
unit of weight or time, exactly analogous to the 
labor piece rates. When the labor charges are 
at piece work rates, the objection to applying bur- 
den as a percentage on labor cost may not be 

^ This is a general principle of factory management -which 
applies in regard to the safeguarding of materials, and the en- 
forcement of factory discipline in many ways, although no 
example is perhaps more common or more generally understood 
than that mentioned above, which arises in connection with 
piece work and day work for the same employee. 
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quite as serious as on miscellaneous day work, 
for obviously the labor cost on different lots of the 
same quantity will be uniform, and not subject 
to the variations that would naturally occur if day 
workers, at varying rates, were employed on suc- 
cessive orders of the same article. 

If the piece workers, however, show any con- 
siderable variations in production, the elapsed 
time on successive orders of the same quantity 
will be different, and the burden, which after all 
bears on different kinds of work chiefly in propor- 
tion to time, will be different, and the difference 
should be recognized and reckoned if possible. 

A great many managers will want to know the 
relation between the piece work earnings of their 
employees and the time spent on different jobs, 
and on that account will insist on a careful record 
of elapsed time. If any kind of a bonus plan is 
in operation the record of elapsed time is indis- 
pensable, and as many bonus plans have something 
in the nature of a piece work basis, this will very 
likely be a controlling factor in deciding on elapsed 
time records for many operations that are not 
done by straight day work. 

Payroll Bookkeeping 
The total payroll summarized by the payroll de- 
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partment, with a distribution of the correspond- 
ing money values to order numbers, gives a credit 
to the Accrued Payroll account, and a debit to the 
Labor-in-Process account. "When the workmen are 
paid there is a credit to the Cash account and a 
debit to the Accrued Payroll accotmt for the 
amount drawn from the bank. The amount of 
Labor-in-Process as shown by the balance in the 
account by that name (as a subdivision of Work- 
in-Process) is supported by the labor charges 
posted to the cost cards, or in the file of work 
tickets on unfinished orders. 

The method of proving the accuracy of the 
burden charges which are posted and summarized 
at the same time will be explained more fully in 
subsequent chapters dealing with the distribution 
of burden charges. 



CHAPTEE V 

METHODS OF APPLYING BURDEN 

Many cost accounting installations wMch are 
thoroughly dependable as far as material and 
labor costs are concerned, fail because of inac- 
curacy in handling the third element of cost, viz., — 
overhead charges or burden. This condition of 
affairs is entirely unnecessary. If burden charges 
are given the proper study, they may be analyzed, 
distributed, and charged to cost with great ac- 
curacy, thus insuring a correct total manufactur- 
ing cost. 

Methods of Applying Burden 

There are several methods of applying burden - 
charges to cost, those principally employed being 
as follows : 

1. Percentage on wages 

2. Percentage on labor and material 

3. Man-hour rate 

4. Old machine rate 

5. New machine rat© 

61 
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The first three methods are well known, the old 
machine rate is rarely used, and the new machine 
rate, for reasons given at length in this volume, 
is coming to be accepted as by all means the best 
to use under conditions to which it applies. 

Percentage on Wages 

The percentage-on-wages method has been com- 
monly adopted and is perhaps best understood. 
By this method the burden of a plant is analyzed 
to determiae the amount which belongs to each 
department, and the departmental burden is ex- 
pressed as a percentage of the direct labor cost 
in each department. When the burden is 100 per 
cent., the burden charged to each job equals the 
direct labor cost. If it is 150 per cent., the charge 
is 150 per cent, of the direct labor cost, or one 
and one-half times as much. 

The percentage-on-wages method is undoubtedly 
convenient, and if the shop in which it is used car- 
ries men on the payroll at a nearly uniform wage 
rate, and they all work under substantially the 
same physical conditions, and use substantially 
the same equipment, the application of burden 
will be tolerably accurate. 

There is, however, no fixed relation between the 
wage rate of an operative and the equipment which 
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lie uses. It is quite probable that men at the high- 
est wages in the shop will be working under con- 
ditions that would make a very modest burden 
rate appropriate. Skilled men engaged in assem- 
bling or bench work would be in this class. Other 
men in the same shop, at much lower rates of pay, 
possibly apprentices, will be assigned to work with 
tools or equipment that carry very high burden 
rates on their operations. The lower paid men 
furthermore are apt to incur larger overhead 
charges in respect to such matters as supervision 
or instruction. Except on remarkably uniform 
operations and with uniform wages, we must dis- 
card the percentage-on-wages method when pre- 
cision in cost accounting is desired.^ 

Percentage on Labor and Material 

The percentage-on-labor-and-material method is 
similar to the percentage-on-wages method, ex- 
cept that the burden charges are added as a per- 
centage on total labor and material cost rather 
than on labor cost alone. 

This is usually the worst possible way to dis- 
tribute burden, for the reason that manufacturing 
overhead or burden almost never has any direct 
relation to the value of the material used. It may 

^Seepage 9. 
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be related to weight, size or some physical qual- 
ity, but practically never to value. To introduce 
this unrelated element as a basis for calculating 
burden cost tends to obscure the relation which 
does exist between workmen's efforts and burden. 

Man-hour Rate 

The man-hour rate method contemplates divid- 
ing the total burden of a plant, usually analyzed by 
departments, by the number of direct labor hours 
in each, deriving a rate per man-hour. Burden 
is added to cost at this rate per hour for the time 
which it takes to complete each job. 

The man-hour rate avoids the objections to the 
percentage-on-wages method which arise because 
different men in the same shop are paid different 
rates of wages, and burden applied according to 
this method is not more or less for a given num- 
ber of hours because the wage of the operative is 
higher or lower. But the man-hour method takes 
no account whatever of the variations in equip- 
ment which may be placed at the disposal of dif- 
ferent workmen, and in that respect it fails just 
where the perceutage-on-wages method fails. 
"Where the operatives are working under prac- 
tically uniform conditions in respect to equipment, 
the man-hour rate will serve very well, but when 
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we come to consider the diverse conditions repre- 
sented in an ordinary industrial plant, something 
more comprehensive and more precise is required 
to provide any exact and useful information.^ 

Old Machine Bate 

The old machine rate method is somewhat sim- 
ilar to the man-hour method. The total expense 
of the plant, usually analyzed by departments, is 
divided by the number of machines in each to give 
an equal machine-hour charge for all work. Bur- 
den is then added to cost in proportion to the num- 
ber of machine-hours required to complete a job. 
In departments where the class of work is such 
that each operator has one machine, there is no 
difference between the man-hour and the old ma- 
chine-hour rate. There are many classes of work, 
however, where the employees operate more than 
one machine at a time, and in such oases, the old 
machine-hour rate and the man-hour rate would 
differ. 

New Machine Bate 

The new machine rate method contemplates the 
analysis of all the factors making up the manu- 
facturing burden, in order that the proper over- 

" See page 8. 
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liead may be known for each department, and 
usually for the production centers in each depart- 
ment. This total burden, determined by depart- 
ments and production centers, divided by the 
standard number of operating hours in a year, 
gives a machine-hour rate, which is used to charge 
burden to the cost of orders in proportion to the 
length of time which each order uses the manu- 
facturing facilities afforded by a production 
center. 

An application of burden in proportion to work 
actually done, and the setting apart of unearned 
burden, is an important and logical corollary of 
burden distribution by this plan. 

Definition of Production Center 

A production center may be defined as a ma- 
chine tool, bench, or section of assembly floor used 
for carrying on a manufacturing operation. A 
department in the ordinary sense of the word may 
consist of any number of production centers. For 
practical accounting purposes, production centers 
performing similar operations, representing sim- 
ilar investments, and incurring equal operating 
charges, may be combined. The term production 
center as used in this book may be defined, there- 
fore, as a manufacturing unit, or a group of units 
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performing similar operations and incurring sub- 
stantially the same expense per hour used for fixed 
and operating charges. 

Weakness of Old Methods 

The great weakness of burden charges made 
by the percentage-on-wages plan, or any of the 
older methods described above, is that they all con- 
template charging the burden of the entire plant, 
or at best of an entire department, at a uniform 
rate, of one krad or another, on the work done 
in all production centers. As a matter of fact the 
nature of manufacturing operations performed in 
different production centers calls for widely vary- 
ing investment in equipment, varying demands for 
power, for supervision and other items making 
up burden. This fact is entirely disregarded if a 
uniform percentage of the labor cost, or a uniform 
rate per hour, is added to the cost of the work done 
in all production centers. Some work is then 
charged an excessive amount of burden, whereas 
other work is in reality much more expensive than 
the cost records indicate. 

There has been so much material published in 
the last five years, pointing out the advantages 
of a development of burden charges by produc- 
tion centers as compared with other methods, and 
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this plan has met with such a favorable reception, 
that a great many machine shops and similar es- 
tablishments have made some effort toward its 
adoption. But merely to charge an estimated bur- 
den to cost through machine rates does not meet 
all the requirements of the case. 

It is a fundamental mistake not to check the 
burden charged to cost through the machine rates 
with the actual burden during corresponding 
periods.^ Unless this is done, machine rates, de- 
veloped in an effort to secure accurate costs, may 
be so inaccurate as to lose much of their potential 
value. 

Another factor tending to destroy the value of 
cost records is the manner in which varying pro- 
duction is usually allowed to influence the amount 
of burden charged to cost. The common practice 
is for the calculated burden iu a department to be 
compared with the current volume of production. 
This comparison results, of course, in burden 
rates that rise (when expressed as a percentage) 
as the direct labor payroll diminishes, and a f all- 

^ It is equally a mistake to omit the ineeessaiy check on any 
other kind of burden methods. If the percentage-on-labor or the 
man-hour methods are used, control should be established to 
make an accurate comparison between the amount of burden 
applied and charged to cost and the amount of expense burden 
actually incurred. 
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ing rate when the direct labor payroll increases. 
The fact is that the product actually made and 
sold in periods of diminished output may be made 
more economically than previously, because im- 
proved methods and greater skill make it possible 
to finish individual jobs in a shorter time than 
formerly. When current production shows equal 
or increased efficiency in comparison with previ- 
ous performances, it is only absurd to obscure this 
real economy, or increase in efficiency, by a purely 
nominal, and in fact an altogether unreal, excess 
rate of charge for burden, which serves only to 
inflate the apparent costs. 

Assuming that machine rates have been care- 
fully determine, and that the accuracy of these 
rates is continuously checked, all of the burden 
will be charged to cost if the plant operates at 
full capacity. During periods of curtailed pro- 
duction, when the plant may be running at much 
less than capacity, the machine rates will not dis- 
tribute all of the burden. 

Mr. A. Hamilton Church has proposed^ the 
practice of charging this undistributed burden to 
the product made by means of a " supplementary 
rate." The obvious result is to give the same 

'"The Proper Distribution of Expense Burden," Chapter 
III. 
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meaningless rise and fall in total cost as under 
the old methods. 

There is a further marked disadvantage in at- 
tempting to apply the supplementary rate in that 
no cost is final until the supplementary rate is 
applied, and the supplementary rate is not known, 
until the end of the accounting period. This is a 
very serious practical objection, not only because 
there must be a long wait after the close of the 
month or accounting period to determine the sup- 
plementary rate and apply it to the orders worked 
on during the period, but if any attempt is made 
to bring the work to a conclusion in time to have 
it of any interest to the executives, there is an ap- 
palling pressure of work on the clerical force after 
the closing, and relatively little that can. be done 
effectively until the next closing. 

Under the old and familiar percentage-on-wages 
method, as usually applied, or with the cumber- 
some and unsound supplementary rate, the costs 
seem low during periods of active production, 
while during periods of curtailed production costs 
seem high, since all of the burden is distributed 
over a greater or less volume of manufacture. 
Thus a varying production, which is entirely be- 
yond the control of foremen and operatives, ap- 
parently affects the cost of work done by them. 
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Althougli the theory of adding a supplementary 
charge to actual costs is unsound, the supplemen- 
tary rate does serve as a kind of index of shop 
conditions ; with the straight percentage-on- wages 
method, the management misses entirely any true 
comparison of the efficiency in the shop at different 
times.^ 

Contrary to the general practice stated above, 
the fact is that only a part of the total burden is 
chargeable to the manufacturing cost of the 
product made during periods of curtailed produc- 
tion, the part chargeable being the same percent- 
age of the total burden, as the curtailed production 
is of the standard production.^ The burden not 

^ This eriticism of the percentage-on-wages method applies 
with equal force to all methods which do not recognize a normal 
volume or operating time, and a corresponding standard bur- 
.den rate. 

' In view of certain articles, put forth in the fall of 1915, by 
a well known engineer, apparently taking credit for the dis- 
covery or first statement of this principle, the author wishes 
to state that he made practical and effective applications of 
the idea in the accounting practice of important and well 
known clients beginning in the spring of 1911, and gave it 
wide publicity in an address before the National Association 
of Machine Tool Builders on October 22, 1913. This address 
was not only reprinted in the annual report of the Association, 
and the Journal of Accountancy of January, 1914, but the 
sections significant in respect to this discussion were also 
quoted in the Iron Age of October 30, 1913. 
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chargeable represents the cost of unused capacity 
for manufacturing, and is a charge direct to Loss 
and Gain. (See pages 184-187.) 

In order to show the trend of manufacturing 
efficiency through comparative cost records, a 
method must be provided which removes the in- 
fluence of varying production from factory costs, 
so that the undistributed charges, properly termed 
unearned burden, will not conceal the real facts. 
Such a plan has a double advantage in that it not 
only gives accurate manufacturing costs but also, 
once the true significance of unearned burden is 
understood, serves as a valuable aid to the adop- 
tion of comprehensive manufacturing and selling 
policies. 

A manufacturing cost is not necessarily correct 
because of carefully determined material and la- 
bor charges. Burden charges must also be accurate 
to give an accurate total. In order to make these 
charges accurate, the burden of a factory must 
be analyzed by departments and production cen- 
ters. The machine rates used as a result of this 
analysis must be constantly checked by a proper 
accumulation of current charges,^ and a plan must 
be established for removing the influence of vary- 
ing production on manufacturing costs. 

* See footnote, page 68. 
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Elements of Burden 

The following analysis sliows the typical ele- 
ments of burden in a manufacturing plant. 

(1) Eent 



(Fixed 
5 



(3) Repairs 

(4) Indirect Labor 

(5) Supplies 

(6) Power and Steam 



Operating 
Charges 



(7) Planning, Cost, Payroll and 

Other General Manufacturing 
Expense 



Direct 
Production 
Center 
Charges 



I General 
I Burden 



Total 
Manu- 
factur- 
ing 
Burden 



The first element of burden to be considered is 
rent, or in other words, the annual cost of provid- 
ing space in which to carry on manufacturing op- 
erations. This is a cost element, as explained in 
detail in the succeeding chapter, even when a 
manufacturer owns the buildings which he oc- 
cupies. The next item of expense is an equipment 
charge for interest, taxes, insurance, and deprecia- 
tion, on the equipment which is necessary in each 
production center in order to perform the desired 
manufacturing operations. The amount of this 
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expense varies with the investment which it is 
necessary to make, and also with the nature of 
the operations and true depreciation charges. 

In some instances, notably in the case of build- 
ing repairs, the fixed charges should preferably 
include repair costs in addition to the costs men- 
tioned above. The expense of building repairs 
is likely to be large during some years and small 
during the years immediately following. Handling 
this expense as a fixed charge serves to distribute 
it to cost in equal annual instaUments, rather than 
in widely varying amounts as is the case if the ex- 
pense is charged to cost as it is incurred. 

Eent and equipment charges are fixed charges. 
In other words, production may be discontinued 
and the plant closed, but the investment in build- 
ings and equipment remains, and the fixed charges 
for interest, taxes, insurance and usually deprecia- 
tion are undiminished. 

When manufacturing operations are carried on, 
there are certain direct operating charges to be 
considered. These are repairs (unless scheduled 
as a fixed charge), supervision and indirect labor, 
supplies, spoiled and damaged work, and power 
and steam. These expenses should be calculated 
in total, and subsequently analyzed and distributed 
to departments and production centers in proper- 
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tion to the service which each receives. The fixed 
and operating charges which can be apportioned 
directly to production centers are termed direct 
production center charges. 

In addition to these direct production center 
charges, there is a general manufacturing expense 
for planning, payroll, cost accounting, and other 
general manufacturing expenses. (In a large 
plant much of the operating expense of this kind 
may be a direct charge to definite departments.) 
This general burden, plus the direct production 
center charges, makes up the total manufacturing 
burden of a plant. 

Distinction Between Manufacturing and Sellingf 
Expense 

It is very important when distributing burden 
charges that a definite distinction be made be- 
tween manufacturing and selling expenses. Sell- 
ing expenses should be kept entirely separate from 
manufacturing costs, and in making an analysis 
and a determination of manufacturing burden, 
one of the first steps should be to go over all ex- 
penses and decide which are manufacturing, and 
which selling expenses or administrative expenses 
not properly manufacturing. 



CHAPTER VI 

FIXED CHABGES 

Before making any calculations aa to the an- 
nual cost of rent and equipment charges, it is nec- 
essary to give some preliminary consideration to 
the kind and amount of the fixed charges which a 
plant incurs. These fixed charges are for interest 
on investment,^ taxes, insurance, and depreciation. 
It is often advisable to treat repairs also as a fixed 
charge, either separately or on a joint account with 
depreciation. In either case the estimated ex- 
pense is set up on the books in the form of a re- 
serve, and the actual expense for repairs charged 
against the amount of the reserve. 

Plant Appraisal 

The amount of interest to be charged to cost 
(the rate having been agreed upon) is in direct 
proportion to the investment which has been made 
in buildings and equipment. Tax and insurance 
charges increase with the plant investment (un- 
less the plant additions are of an uninsurable na- 

1 See Chapter VII. 
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ture, like land or foundations). Depreciation 
charges vary with different kinds of buildings and 
equipment, and increase as the investment is in- 
creased. A complete appraisal of the plant is 
therefore necessary before undertaking a calcula- 
tion of fixed charges. 

This is not usually a very difficult requirement 
to meet, however, since many plants make a prac- 
tice of having their property appraised frequently, 
and many others carry perpetual plant inventories 
in the form of a card or loose-leaf record. 

Taxes 

Property taxes are based on an assessed valuar 
tion of plant and in some instances on inventories 
as well. This valuation is charged for at a tax 
rate varying according to the community in which 
the taxable property is located. The annual cost 
of taxes should be distributed to production cen- 
ters in proportion to the extent to which they con- 
tribute towards making up the assessed value. 
The assessed valuation of a manufacturing plant 
is usually less than the book valuation or a fair 
appraisal valuation. 

To simplify the distribution of tax charges it is 
desirable to express the cost of taxes as a rate per 
$1,000 based on appraisal values rather than as- 
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sessed values. This is a simple rate to determine, 
however, when the total tax and a fair appraisal 
value for the plant are known. With this informa- 
tion, the proper tax rate per $1,000 of appraisal 
value can be calculated. 

Other taxes vary greatly in different states, and 
each must be considered on its merits and charged 
against the classes of property taxed. 

The Federal Income Tax, or any other tax 
levied on net profits, is no part of manufacturing 
costs. Obviously an article has not cost more or 
less to make because it is sold at a profit or other- 
wise. 

Insturance 

The most common form of insurance is fire in- 
surance on the plant. The cost of fire insurance 
depends primarily upon the amount for which the 
property is insured, the charge being most fre- 
quently figured at a rate per $100 insured. This 
rate varies according to the fire hazard. A study 
of insurance bills will show the total annual ex- 
penditure for fire insurance. For the purpose of 
distributing this cost to production centers, it is 
convenient to express it as a percentage of the ap- 
praisal value. Knowing the cost of fire insur- 
ance, and the appraisal value of the property in- 
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sured, the determination of this percentage is sim- 
ply a matter of division. 

In addition to insurance against fire, insurance 
is carried against boiler explosions and burst- 
ing fly wheels. Such expenses are chargeable in 
total directly against the cost of steam and 
power. 

Employers' liability insurance is now carried by 
many manufacturers. In some states there is a 
compulsory provision for workmen's compensa- 
tion. The expense of this form of insurance varies 
directly in proportion to the number of employees 
and the relative danger connected with the opera- 
tions which they perform. This expense can be 
distributed to departments and production cen- 
ters exactly in proportion to the payroll, taking 
into consideration the different rates charged for 
the classes of operations performed. 

When the charge is conspicuously small in pro- 
portion to the total burden it may not be worth 
while to distribute it separately, but rather to let 
it go into general burden which is distributed as 
described in Chapter XI. 

Relation Between Depreciation and Repairs 

To keep the plant in good operating condition, 
repairs must continually be made to the equip- 
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ment. In spite of current repairs to equipment, 
however, the time will come when it is not worth 
while to incur the expense necessary to repair a 
machine, perhaps because it has been superseded 
by newer and more efficient models, or because the 
machine has deteriorated to such an extent that 
it cannot be economically repaired. The loss of 
this former asset is a depreciation charge. 

Jn practice, it is frequently hard to decide 
whether an expense should be charged to repairs 
or as an offset to depreciation. As a general rule, 
all minor expenses should be charged to repairs, 
whereas more expensive charges for extraordinary 
repairs which may lengthen the life of a machine, 
may properly be charged against the reserve for 
depreciation. The decision in any given case 
should be an honest one, not influenced by a desire 
to make a showing either on assets or profits. 

Furthermore it is of the utmost importance that 
depreciation be treated as a matter of principle 
and not one of expediency to be dealt with year by 
year. Plant and equipment are deteriorating and 
the "procession to the scrap heap" goes on irre- 
spective of profits. There is a temptation when 
a company has had a bad year to write off less, 
perhaps with the self-delusion that land has ap- 
preciated enough to offset. Even if that be true 
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(which is most unlikely) and the company has as- 
sets equal to a year before, there is still the de- 
terioration and obsolescence of the buildings and 
equipment, and aJl of that is part of the cost of 
manufacturing. This statement holds true even 
when an attempt is made to cover it up or ignore 
it in the accoimts, by omitting any entry for de- 
preciation. 

Depreciation 

Depreciation charges are based on the esti- 
mated life of the buildings and equipment making 
up the plant. When the plant appraisal is sum- 
marized, it should be so arranged that all buildings 
of a similar type of construction are included in 
the same group. For example, wooden buildings 
in one group, brick and steel buildings in a sec- 
ond, etc. Similarly, machine tools, power plant 
equipment, transmission equipment and small sun- 
dry equipment should be grouped by classes on 
which like rates of depreciation can be used. After 
grouping the appraisal in this manner, the life 
of each class of equipment should be estimated and 
the total annual charge to cost and credit to re- 
serve for depreciation determined by dividing each 
investment by its estimated life and summarizing 
the several charges. 
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Plant Accounts and Depreciation Becords 

The ideal way to record depreciation is to liave 
the asset accounts for equipment supported by a 
detailed loose leaf or card record, on which each 
individual piece of equipment is shown with a com- 
plete description (age, cost, installation, etc.) and 
its asset value, with information as to the amount 
of depreciation accumulated in the reserve on ac- 
count of this individual asset item from year to 
year. If this plan is maintained in complete oper- 
ation, the total of the Reserve account may be 
proved if desired by the accumulation of the indi- 
vidual reserve details, exactly as the equipment 
asset account may be proved by totaling the indi- 
vidual asset items. 

If such a detailed record is kept, information 
will be available for the proper entries when any 
piece of equipment is sold or discarded. The 
amount carried as an asset on account of such 
equipment items will be taken out of the asset ac- 
count by a credit thereto. The amount in the de- 
preciation reserve on account of this item will be 
taken out of the reserve account by a debit thereto. 

The other factor to be considered is the sale 
price or scrap value of the machiue. If the sale 
price should exactly equal the difference between 
the asset and the reserve, the debit to Cash (or 
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Accounts Eeceivable) for the sale of the machine 
and the debit to the reserve account would exactly 
equal the required credit to the asset account. 
There will never be this exact equality, however, 
and the difference between the amount carried as 
an asset, on one hand, and the sum of the reserve 
therefor and the sale price of it when discarded, 
on the other hand, will be a debit or credit to Loss 
and Gain, if desired through an account called 
Miscellaneous Gains and Losses. 

There is something to be said for making the 
credit to the asset account in three parts, so that 
by reference to the asset account one would see 
(for any particular piece of equipment that was 
abandoned) how much had been accumulated in 
the reserve, how much was realized as the sale 
price, and how much was charged off as a mis- 
cellaneous loss. If the record is kept in this form, 
the entry to the credit of the asset account for the 
reserve item should correspond exactly with the 
charge to the reserve account, and be so entered 
in both places that the items can be exactly iden- 
tified. 

If a machine really has a second-hand value 
but is not immediately salable, the second-hand 
value should be conservatively estimated and set 
up in a subdivision of the equipment account for 
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second-ihand machiaes. The amount so set up 
will take the place of the debit to Cash or Ac- 
counts Eeceivable in the calculations described in 
the preceding paragraph. When the second-hand 
machine is subsequently sold the asset account for 
the second-hand machine will be credited with the 
amount at which the second-hand machine is car- 
ried, and any difference will be charged or credited 
to Miscellaneous Gains and Losses. 

A Simpler Method 

The program in respect to depredation re- 
serves defined in the preceding paragraphs ob- 
viously requires a good deal of detailed record 
keeping, and while it is considered worth while 
by those companies which have set up their rec- 
ords on this basis, substantially satisfactory re- 
sults can be accomplished by a much simpler 
method. 

The charge to cost wUl be made, and the credits 
to the reserve accounts will be created, by the sim- 
pler method in exactly the same manner as by the 
more detailed plan outlined above. The differ- 
ence comes when equipment is sold or discarded. 
In such an event the asset account will be credited 
with the original value (cost or appraisal) of the 
equipment, exactly as on the more detailed plan, 
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but the difference between the sale price and the 
asset value will be debited directly to the deprecia- 
tion reserve. 

Extreme simplicity with respect to this entry 
can be secured when equipment is scrapped by 
ignoring at that time its scrap value, and charg- 
ing off the entire value of the asset to the deprecia- 
tion reserve. If this is done the logical thing is 
to credit the proceeds of any subsequent scrap 
sales to the reserve account. 

This is known as the group or pool method of 
handling depreciation, and as already noted, has 
the obvious advantage of simplicity in operation. 
The theory in support of this practice is that it is 
impossible to define depreciation with precision in 
respect to individual assets, but that it is possible 
to set a fair rate to be applied to a class of assets. 
If it is assumed that on the average the individual 
items will last twenty years, the rate is 5 per cent ; 
if the assumed life is ten years, the rate is 10 per 
cent. If an individual machine is discarded, it is 
sure to be ahead or behind the average, and other 
machines to which the same rate applies may 
have been scrapped years before, or may be con- 
tinued in service years afterward. 

If repairs and depreciation are to be treated to- 
gether, as it is frequently most convenient to do. 
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the group plan must of necessity be adopted.. (See 
page 90.) 

When depreciation is handled according to this 
method, only the asset account can be proved by 
accumulating details to agree with the ledger total. 
(A test of the reserve can be made by sorting as- 
set cards to classes by rates, and then reckoning 
the reserve that is applicable on the basis of the 
age of the machines.) The credit balance in the 
depreciation reserve will then be considered to 
apply to the entire asset group for which it has 
been created, but not against individual assets. 
If the equipment is scrapped more rapidly than 
the original rate of depreciation contemplated, the 
balance of the reserve will be diminished. If the 
original rate was high because the wear and tear 
or obsolescence of the equipment proves less than 
was anticipated, the reserve will grow. 

One very important factor to be considered in 
choosing between reckoning depreciation on the 
basis of a detailed record of plant equipment and 
the simpler method is that in a plant of any size, 
in which equipment and machinery are freely dis- 
carded to make room for more productive units, 
it is impossible to tell from the totals of the ac- 
counts alone whether the amount of depreciation 
set up is sufficient. The amount of the reserve may 



FIXED CHARGES 8T 

seem fair in proportion to the value of the assets, 
but unless we know the age of the machines still 
in the plant we cannot say accurately whether the 
reserve is sufficient or not. 

Furthermore in a plant making frequent 
changes to keep its equipment up to date, the 
equipment is frequently sold at a figure consider- 
ably less than the asset value and even less than 
the difference between the asset value and the re- 
serve, in order to make way for more efficient ma- 
chines. This is one of the most important factors 
to be considered in arriving at a fair rate of de- 
preciation and therefore all of the facts possible 
in this connection should be collected and recorded. 

The individual plan thus offers peculiar advan- 
tages for checking depreciation but the weight of 
experienced opinion is probably in favor of the 
group plan, because of its simplicity in operation 
and because under average conditions it meets the 
practical need of an ordinary manufacturing es- 
tablishment in a very satisfactory manner. 

How to Write Off Depreciation 

There has been considerable material published 
discussing methods of writing off depreciation. 
Some advocate charging off depreciation in equal 
annual iastallments, while others argue that de- 
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preoiation on diminislimg values should be used. 
It would seem that a decision to use any of tlie 
proposed methods should be based on a considera- 
tion of the relative accuracy to be secured. As a 
matter of fact, the estimate as to the life of a 
machine will probably be the greatest error intro- 
duced into the calculations. Since this estimate 
cannot be avoided, too much importance should 
not be placed upon the exactness with which the 
estimated cost of depreciation is distributed over 
the life of the machine. For cost accounting pur- 
poses, it would seem that the important thing is 
to estimate the life of a machine carefully, and 
having done this, the expense of depreciation may 
be distributed without increasing the error and 
with the least clerical work, by equal annual in- 
stallments over the life of the machine. 

One detail in respect to bookkeeping for de- 
preciation deserves special mention, namely, that 
the amount charged into cost should be credited 
to reserves and not deducted from the asset ac- 
counts. If the asset accounts (which should be 
properly increased for new construction and 
diminished for the value of plant or equipment 
scrapped) are also written down for depreciation, 
they soon become merely total values, which are 
more or less meaningless according to the rate of 
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depreciation and the number of years it has been 
applied. 

Depreciation accumulated as a credit in the re- 
serve account on the other hand always shows ex- 
actly what the management has done in respect to 
provisions for depreciation, and leaves the asset 
accounts to represent the cost of the property, 
with its successive additions or subtractions. 

Repairs as a Fixed Charge 

The cost of repairs is an operating charge, but 
frequently for practical reasons this expense is 
handled as a fixed charge, similar to depreciation, 
or more properly speaking, as a deferred charge 
or credit, which it is desired to distribute in equal 
amounts over several periods, rather than entirely 
to the period during which the expense was in- 
curred. 

A good illustration of this point is the expense 
of building repairs. This expense is of such a 
nature that a plant may go along for several years 
with very slight charges for building repairs. At 
the end of say five years, it may be found neces- 
sary to paint the building, or perhaps to make 
extensive repairs on the roof or flooring. To 
charge the expense of these repairs against the 
cost of the product manufactured during the 
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period when the repairs are made, would obviously 
be unfair, since the deterioration necessitating the 
repairs has been going on continuously for several 
years, and the product manufactured during that 
time has had the benefit. 

It is much better, from a practical point of 
view, to estimate the cost of building repairs and 
set this estimate up as a reserve. Actual repair 
charges will be made against this reserve which 
will check its accuracy. It is to be expected that 
during some years the actual charges will be less 
than the estimate, whereas in other years the 
actual charges may be much heavier than the esti- 
mate. The actual expense of keeping the build- 
ings in repair over a period of several years, how- 
ever, will have been distributed to cost at a uni- 
form rate during that period, which is a desirable 
result. 

"Where this plan is followed, a reserve account 
for depreciation and repairs combined may be con- 
veniently operated. This account receives credit 
at regular intervals with an amount which is esti- 
mated to be sufficient to meet the average cost of 
repairs and leave an accumulated balance in the 
account sufficient to offset the ultimate cost of de- 
preciation. The corresponding charges made to 
cost during the same intervals are then at a uni- 
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form rate from year to year. The current expense 
of repairs is charged against the reserve. Thus 
the balance in the account represents principally 
a reserve for depreciation, although during years 
•when the actual expense of repairs has been slight, 
the reserve will accumulate more rapidly to offset 
the more costly repair charges which are likely 
to be incurred in succeeding years. 

Fixed Charges on Inventory 

In connection with the subject of fixed charges 
which has been considered ia some detail on the 
preceding pages, it should always be borne in mind 
that there are fixed charges on plant inventories 
of all kinds, as well as on real estate, buildings and 
equipment. Inventories of raw material, finished 
parts or completed products occupy space, and the 
rent of this storage space is one of the costs of 
carrying inventory. Where a plant has severe 
physical limitations, it is often a controlling fac- 
tor, and finds expression to the effect that the com- 
pany "cannot afford to have more extended stor- 
age space in a district where room is exceptionally 
valuable," or, as may sometimes be true, when the 
space is more urgently needed for manufacturing. 

Inventories must be insured; they are usually 
subject to taxation ; they tie up more or less cap- 
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ital, according to the value of tlie product, so that 
the interest, on investment in inventory, as well 
as taxes and insurance, must be reckoned as fixed 
charges. 

In many industries it is of the utmost impor- 
tance to have a well considered policy in regard 
to inventories, for while they will cost the busi- 
ness a considerable sum to carry, they make for 
economy by permitting manufacture in larger lots, 
and give satisfaction by the prompter execution 
of rush orders, or better service to customers in 
respect to both repair parts and many kinds of 
finished merchandise. The parts, of course, would 
be used for hurried assembly orders, and it may 
be the best possible policy to carry a large in- 
ventory of the parts which are relatively small in 
size, and take a long time to manufacture. These 
stores can be drawn on while the shop is getting 
out the bulkier or simpler parts to finish machiaes 
that may be required quickly, and may not be on 
hand ready to ship when the customer's order is 
received. 

In an establishment, such as an automobile fac- 
tory, where manufacture is largely a matter of as- 
sembly of parts purchased from other factories, 
the cost of carrying inventories sufficient to keep 
an even flow of manufacturing may be one of the 
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serious costs of doing the business, although ob- 
viously less than if the establishment made every- 
thing from raw material. 

There are many sorts of finished merchandise 
from which customers expect immediate shipment, 
as is the case in filling up on sizes of shoes, shirts 
and collars or securing different articles of the 
same pattern, such as silverware. The small local 
dealer will carry knives, forks and perhaps tea- 
spoons, and will rely on the factory for those arti- 
cles of the same pattern which are somewhat less 
staple and in less constant demand. In many other 
lines, as diverse as implements and food products, 
it is an essential part of the factory policy to carry 
an adequate stock of finished goods ready to meet 
promptly customers' requirements. 

It may not be as clear on first sight, but it seems 
just as obvious upon analysis, that there is a fixed 
charge for carrying an inventory of Work-in- 
Process. In many cases, in fact, this is the largest 
inventory that a manufacturing plant will have. 
The space factor, which might properly be as- 
sessed against storerooms used for raw materials, 
finished parts or completed products is, in respect 
to Work-in-Process, assessed against the machines 
or the departments of the factory. The fixed 
charges for taxes, insurance and interest on the in- 
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vestment will vary according to the volume of the 
Work-in-Process inventory, and should accord- 
ingly be reckoned on the value thereof, preferably 
from month to month. 

If the factory production is so departmentalized 
that these fixed charges can be allocated defi- 
nitely to different kinds of work, that is obviously 
the correct procedure. This is another excellent 
illustration of general charges which become ac- 
tual and definite under adequate analysis.^ 

That there are fixed charges on inventories 
seems to be beyond debate. The cost of carrying 
raw materials or Work-iu-Process inventories is 
certainly a manufacturing cost, and probably also 
the fixed charges for carrying a finished parts in- 
ventory. There is an opportunity for some differ- 
ence of opinion as to the proper disposition of the 
cost of carrying an inventory of finished merchan- 
dise. If it is an indispensable condition for the 
kind of manufacture that is being carried on, it 
seems simpler to reckon the cost of carrying the 
merchandise inventory as a manufacturing cost 
along with other fixed charges of a similar char- 
acter. This would be even more obvious in respect 
to an inventory of finished parts. 

If it is a matter of debate, however, whether 

' See Chapter XI. 
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extensive inventories shall be carried for cus- 
tomers' convenience, it is quite possible that the 
cost of carrying will be regarded by some man- 
agements as a selling expense. The author has in 
mind two paper mills, for example, whose annual 
product is about equal. One as a matter of policy 
carries a large inventory of assorted colors, 
weights and sizes of finished product, ready for 
immediate shipment. The other mill manufac- 
tures almost exclusively in large lots upon re- 
ceipt of customers' orders, and consequently has 
a very small inventory of finished goods, and ac- 
cumulates only inconsiderable fixed charges on 
that account. These two policies would undoubt- 
edly be contrasted chiefly from the point of view 
of the sales organization, and although most paper 
mills that have an adequate cost accounting reckon 
all their raventory charges as a manufacturing 
cost, it is quite conceivable that some paper mill 
managers might take a different view, or that the 
circumstances in respect to inventories, finished 
ready for customers' use, might be entirely dif- 
ferent in another industry. 

For a discussion of fixed charges on accounts re- 
ceivable, the reader is referred to page 110. 



CHAPTEE VII 

INTEREST CHAEGED TO COST 

There seems to be a considerable diversity of 
opinion among executives as to whether interest 
should be considered as a part of cost. As a mat- 
ter of fact, few executives or accountants have 
thought the problem through in a logical way. All 
objection to including interest on investment in 
cost must disappear, however, when one considers 
the fundamental economic theory involved, for 
most authorities agree conclusively that interest 
and profits are essentially different in principle.^ 
Even if there were not this unanimous academic 
authority, the practical importance of accounting 
in this form should settle the matter, for in most 
oases it is hardly possible to do any adequate cost 

^It would seem that one might say all authorities, for the 
author lias been unable to find in the writings of any modem 
economist passages from which a quotation could be made 
in opposition. Those who would like to see how completely the 
economists agree on this important matter, and moreover how 
precisely many of them express themselves in terms of mod- 
em business Ufe, will be interested to consider the Appendix, 
in which will be found numerous most significant quotations. 

m 
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accounting that really distinguislies manufactur- 
ing costs, and otherwise meets the needs of a mod- 
em manager, on any other basis.* 

Consider the fundamental purposes of cost ac- 
counting and the effect which the inclusion or ex- 
clusion of interest charges has on their attain- 
ment. First ia order, but not in importance, is 
that of determining manufacturing costs as a basis 
for proper selling prices. Second, is that of se- 
curing an administrative control over expendi- 
tures for material, labor and burden, in order that 
the economy of their use may be known and main- 
tained. Third, to serve as the basis for the forma- 
tion of intelligent manufacturing and selling pol- 
icies. 

Interest is Part of the Selling Price 

In fixing selling prices, everybody will agree 
that interest on the capital invested, or in other 
words, interest on the plant and inventories which 
are the equivalent of capital, must be taken into 

''The exceptions to this general statement are found only 
in such indnstiies as flour milling, coal and some other mining, 
cement or brick manufacture, when the entire output of the 
plant is one substantially uniform product. Even then, Un- 
earned Burden, as later defined and expounded, Chapter XII, 
is not seen in its fuU significance when interest on the invest- 
ment is omitted. .oUUCtiOn. . 
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consideration at some point, for if the net profit 
resulting from trading does not exceed the amount 
which the capital might earn invested in standard 
bonds yielding ordinary rates of interest, then 
from an investment point of view the business is 
not worth while. The only question is then at what 
point in the accumulation of a total cost to sell, 
interest should be included. The effect which the 
inclusion of interest has on the accomplishment of 
the other aims of cost accounting, indicates con- 
clusively that it should be included as a manufac- 
turing cost. 

Cost of Carrying Inventories 

The ease might be cited of a manufacturer who 
had a poorly organized purchasing department, a 
lax stores system and inadequate planning and 
production methods. In order to carry on his busi- 
ness, he had always found it necessary to carry 
inventories of raw material, work-in-process, and 
finished stock amounting to approximately 
$500,000. If he is able, by a general reorganiza- 
tion of his purchasing, stores and planning de- 
partments, to work STJ|gggSs|ulJv "nn+Vl h?!^ ' 

mer investment in 
material, he can oi._ 
of carrying then^ ^ 
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Efficiency of Vaxyiag Eqiiipnient 

To determine the relative efficiency of different 
manufacturing methods interest must be taken into 
consideration. To use a simple illustration, sup- 
pose that a manufacturer finds that he must buy a 
new machine to perform a particular operation. 
Upon investigation, he may find that there are two 
machines in the market, one costing $500 and the 
other $1,000, on either one of which it is possible 
to do the required work. His first thought is that 
he will tie up less capital by purchasing the 
cheaper machine, and that it will therefore cost 
him less to turn out his product on this machine 
than on the more expensive one. It is the cost of 
tying up capital, or in other words, the cost of 
interest at a fair rate on the added investment, 
which he is trying to keep at a minimum. 

These are very simple illustrations, but in the 
course of circumstances conamon to any manufac- 
turing plant, there are always problems to be set- 
tled which involve not merely the alternatives of 
purchasing an expensive or cheap machine to per- 
form the same operation, but which necessitate a 
comparison between all elements of cost at the 
same time. For example, the installation of more 
costly machinery to perform a certain process 
may make a great reduction in the labor and ma- 
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terial cost of the process.^ Certainly no fair com- 
parison can be made between the proposed method 
and a former method which used less expensive 
machinery, but which required greater expendi- 
tures for labor and material, unless the cost of 
making the additional investment is taken into 
consideration, or in other words, unless interest 
on the added investment is figured as a part of 
the cost of the new process. 

Interest in Cost Estimates 

It is undoubtedly true that part of the signifi- 
cance of investment, or capital cost, may be 
brought out by a preliminary calculation made be- 
fore purchasing new equipment to decide whether 
or not it will be an advisable step. Merely to 
estimate in advance the relative economy of two 
processes does not require that interest should be 

^ Modem textile machinery and modem printing presses to 
supersede hand labor are familiar illustrations of this principle, 
which is almost certain to have some special application in 
each individual industry. In the manufacture of steel, for 
example, highly automatic rolUng mills require very much less 
labor to operate than old fashioned mills which are still suffi- 
ciently effective on some kinds of work to remain in use. In 
the manufacture of candy, expensive machines can be used in 
place of many hand operations, and on a great deal of construc- 
tion work suitable machinery will effect a marked reduction 
ia labor costs, 
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charged to cost in the accounting, but that is neces- 
sary in order to know that the estimates are real- 
ized. Experiments "with new machinery and new 
processes unfortunately do not always come up to 
expectations. Leaving interest out of current cost 
reports, would be favoring the new process if it 
required more expensive equipment than the 
former method, and a falling off in the expected 
efficiency would not be detected as quickly as if 
interest on investment had been made a current 
charge as well as a preliminary estimate. 

Intereet and the Time Element 

There are numerous industrial operations in 
which time is reckoned by all concerned as an im- 
portant element of cost. 

In tanning leather, for example, a period of 
time from 50 to 90 days was required to convert 
the hides to leather by the slow processes of bark 
tanning; and one of the conspicuous economies 
connected with tanning methods which have come 
into use in recent years, is that the valuable hides 
can be more quickly converted from raw material 
to finished product. 

In smelting valuable ores, especially those which 
contain precious metals, and in the subsequent re- 
fining operations, the time element is commonly 
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reckoned as an important factor in cost, and if 
new methods, otherwise more costly, will appreci- 
ably reduce the time required for the conversion, 
the final product may be made cheaper on that 
account. 

Anyone wiU agree that, of two alternative 
processes, the longer is the more costly, other fac- 
tors being equal. The greater cost for the longer 
time, in either of the above examples, or in any 
analogous industrial process, is almost exclusively 
a cost for the capital invested, and can be ex- 
pressed only in terms of fixed charges on that cap- 
ital, which must certainly include interest ; and if 
the commodity is of an insurable nature, and sub- 
ject to taxation, charges for both of those ele- 
ments also. 

This additional cost for the mere time of the 
process has for years been clearly recognized by 
practical men in both of the industries referred 
to, and they have reckoned interest as part of their 
costs. They are certainly not in the least con- 
cerned with accounting theory as such, but they 
realize fully that they have their capital invested 
in a valuable product, and the longer it takes the 
more it costs to complete the process of convert- 
ing the product to a salable form. 

When any manufacturer uses cheaper materials 
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in a given product, he not only saves on the pur- 
chase price, in comparison with more costly ma- 
terials previously used, but he also saves on the 
capital cost of carrying his raw material, work- 
in-process and finished stock inventories, which 
for the same volume will be smaller in value with 
less costly materials. 

Practical illustrations of this kind seem to 
argue conclusively for the soundness in theory and 
utility in practice of iacludiag interest as an ele- 
ment of manufacturing cost. 

How Interest Affects Business Policy 

The inclusion of interest also plays an im- 
portant part in the determination of manufactur- 
ing and selling policies. During periods of cur- 
tailed production when part of a plant is lying 
idle, or in other words, when part of the capital 
is not producing, current charges showing all the 
expense (including interest on the investment) of 
carrying this unused capacity for manufacturing 
are much more likely to arouse an executive or a 
board of directors to action than a mere memoran- 
dum of approximate fixed charges prepared as an 
estimate of the burden on unused manufacturing 
capacity. 

A manager may adopt a policy causing the ac- 
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cmnulation of a considerable inventory of raw 
material or finislied stock. The circumstances 
may be such as to make this a wise policy, but it 
is certain that it is expensive, inasmuch as it ties 
up capital. To get any true conception of the 
ultimate value of the policy, interest on this in- 
ventory must be considered as a cost. 

K true costs are to be obtained, it is necessary 
to charge against the product all of the expenses 
incident to its manufacture. From this practical 
standpoint, any expense necessarily incurred in 
the production of goods is most conveniently, and 
emphatically most safely, included as a manu- 
facturing cost. 

Bate of Interest 

The rate of interest which should be charged to 
cost depends upon the income which the capital 
might be expected to earn if invested conserva- 
tively in high grade securities where no manufac- 
turing or trading risks are taken. For a further 
discussion of the rate of interest see page 116. 

Bookkeeping for Interest on Investment 

It may help the reader to gain a clear idea of 
interest on investment as a charge to cost, and to 
understand comments that appear from time to 
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time in articles and pamphlets which, touch on 
this topic, to point out that there are two general 
methods by which the interest charge may be cal- 
culated and applied to costs. 

The method which is uniformly much to be pre- 
ferred is that of determining the asset values of 
all kinds, wherever found, and calculating the in- 
terest thereon as a charge through the various 
channels of rent, equipment charges, inventory 
charges,^ etc., with a corresponding credit to an 
account known as Interest Charged to Cost, which 
is a credit each period to the Loss and Gain ac- 
count, and as such is available for dividends, if not 
offset by losses of one kind or another. This 
method, in fact, is the only one that can be worked 
out in a practical way in an industrial establish- 
ment that requires careful analysis and subdivi- 
sion of its overhead charges or burden. 

The "Net Investment" Method 

The other method is applicable to trading estab- 
lishments (with only one kind of inventory, so that 

^ It seems to the author that anyone who understands the 
principle involved in charging interest on land, buildings and 
equipment, must agree that it is equally logical to charge inter- 
est on inventories of raw materials, work-in-process and fin- 
ished goods, and if desired, on the outstanding accounts re- 
ceivable fis a sales expense. (See page 112.) 
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it is not necessary to reckon fixed charges on dif- 
ferent classes of the business) or to the very sim- 
plest manufacturing conditions. According to this 
method, interest charged to cost or expense ^ will 
be divided between interest on borrowed money 
and interest on capital owned. The interest on 
borrowed money is interest on bonds, notes and ac- 
counts payable. Interest on capital owned, as a 
charge complementary to interest on borrowed 
money, is reckoned on the "net investment" in the ^ 
business, that is, on the difference between the sum 
of the assets — cash, notes and accounts receiv- 
able, raw materials, work-in-process and finished 
goods inventories, prepaid interest, insurance, 
etc., and the sum of aU the liabilities — ^notes and 
accounts payable and all accrued items. (The 
reader will note the omission of plant and equip- 
ment assets. See page 108. 

^ In a discussion of principles, it seems clearer to avoid the 
constant repetition of alternative phrases. The reader will, 
therefore, understand that where reference is made to interest 
"charged to cost" it will usually mean cost to manufacture. 
As to merchandise inventories carried for trading only, the 
fact would be expressed as interest "charged to expense." This 
is the phrase which is generally used in discussions of the 
"net investment" method, chiefly for the reason that this 
method has been described in connection with uniform account- 
ing plans for merchandise or trading establishments rather than 
for factories. 
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When this second method is used, the charge to 
cost will come in two parts : First, as interest is 
reckoned and paid for borrowed money; and sec- 
ond, an amount by a journal entry, reckoning at 
the agreed-upon rate of interest on the net invest- 
ment as above defined. The interest on the bor- 
rowed money will be a cash disbursement, when 
the interest is paid ; the second part of the entry 
will be carried, as in the first method, as a credit 
to an income account known as Interest Charged 
to Cost. 

A theoretical objection to reckoning the interest 
charge to cost in. two parts in this way is that it 
involves the use of two rates, one of which is bound 
to fluctuate from time to time, as the current mar- 
ket rate for business paper goes up or down. This 
introduces a variable element into the calculation 
which is objectionable, particularly when uniform- 
ity is sought in accounting for an entire industry, 
as two business enterprises, otherwise substan- 
tially alike, may be financed so differently that 
one will have much of its interest charge derived 
from borrowed money, and the other will have 
none from that source, but all the interest cost 
reckoned as a rate on the investment. It is funda- 
mentally correct to say that "the dollar owned 
does just as much work and should be compensated 
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as is the dollar borrowed," but since that is true, 
they should be compensated alike when used in the 
same business. As that is impossible according 
to the "net investment" method (with one or 
more rates on borrowed money, and the agreed- 
upon and probably entirely different rate on the 
net investment), it seems that that method should 
be abandoned in favor of one that does not involve 
such inconsistency. 

Another very serious objection to this "net in- 
vestment" method, even within the limited field in 
which it can possibly be applied, is that it can 
rarely be used unmodified. In the Harvard Sys- 
tem of Accounts for Shoe Wholesalers, published 
in the summer of 1916, there is the most authori- 
tative exposition of this method known to the 
author, and there the reader will find that interest 
on land and buildings is specifically excluded from 
the "net investment" calculation, for the good 
and sufficient reason that it is a charge to a Eent 
account, which must be set up completely, and in- 
dependently of other expenses, if any comparison 
is to be made between businesses which operate in 
premises owned and businesses which operate in. 
premises rented. This difficulty would be very 
much more serious in a manufacturing establish- 
ment, where interest on the investment must be 
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reckoned for the equipment/ usually in several 
different subdivisions, and on three, or perhaps 
four, different kinds of inventories. 

Even in a merchandising business, such as 
wholesaling shoes, the plan as defined breaks down 
(to the extent that further exceptions must be 
made) if the proprietors are interested to get an 
accurate measure of the results between selling 
shoes, for example, and rubber goods, which most 
of these establishments also handle. In a business 
like wholesale hardware it would be indispensable 
to reckon fixed charges on inventories by classes, 
in order to measure the results in a satisfactory 
way. Whenever fixed charges require any con- 
siderable division the "net investment" plan 
breaks down completely. 

Whenever an attempt is made to use this 
method attention should be fixed on the sum of the 
two charges, namely, interest on borrowed money 
and interest on capital owned. If the business 
operates with extensive borrowing, the interest 
charge on that account will be large. If the own- 
ers have provided most of the capital, most of the 
amount charged into cost will be credited to the 
account. Interest Charged to Cost, and then to 
Loss and Gain. (See page 105.) 

'See parenthesis, page 106. 
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Interest on Accounts Receivable 

There is one marked theoretical advantage that 
can be claimed for the "net investment" method, 
and that is that it takes into account the invest- 
ment which the business may have in accounts re- 
ceivable, and also the temporary credit which it 
has through accounts payable. 

There is undoubtedly an interest cost for carry- 
ing open accounts, as well as a credit risk. This 
interest cost will be larger for a miscellaneous 
jobbing business, with its fairly long credits, than 
for a packing house which ordinarily requires 
weekly settlements. It will be reduced to nothing, 
and both carrying charges and credit risks will be 
entirely eliminated, in a mail order business where 
ordinarily remittances in full are required of cus- 
tomers in advance of shipment. Every banker 
knows that the requirements of different lines of 
trade vary widely in respect to terms allowed to 
customers on accounts receivable, and in the lines 
where credits are long, a large investment is re- 
quired to carry the customers. Some rather strik- 
ing results have been disclosed to managers when 
keen-witted accountants have reckoned up the rela- 
tion between big customers ' balances and interest 
on borrowed money.^ 

^ This problem is very similar to that in a bank, -which makes 
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It is a well-known fact that many business es- 
tablisliments that are short of capital stretch their 
credit to the limit in handling accounts payable. 

In considering the cost of carrying accounts 
receivable, it must be noted that, except for 
certain kinds of taxation, the only charge is for 
interest on the investment. Accounts receivable 
are sometimes insured, it is true, and when this 
is the case, the company then has a definite and en- 
tirely distinct charge to selling expense on this ac- 
count (instead of, or ia addition to credit losses). 

Since it is customary to regard interest on the 
investment as the only fixed charge of carrying 
accounts receivable, and since there is rarely any 
cost accounting involved (of the kind that is the 
chief reason for reckoning interest on investment 
as an element of the cost of manufacturing) the 
view is held by some, who otherwise agree with 
the author, that any interest calculations in respect 
to accounts receivable, or accounts payable, are 
purely a matter of financing, "a function of the 
treasury department," as it is sometimes ex- 
pressed. According to this conception of the mat- 
ter, the treasury department takes charge of the 



a careful analysis of the cost of different customers' accounts, 
considering the time required for the collection of distant 
cheeks, eta. 
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finances of a business, and should properly assess 
the cost of capital used against the manufactur- 
ing department, and in some cases the sales de- 
partment, but does not need to assess the capital 
cost against its own operations, which are said to 
be in capital only. 

It seems to the author that this distraction is not 
altogether sustained in respect to accoimts receiv- 
able, and where an interest charge on accounts re- 
ceivable is a matter of any particular consequence 
to a business, it seems logical to reckon it, as on 
other invested assets. As a practical matter ^ it 
can usually be ignored, however. That would be 
the author's reconunendation uniformly in respect 
to interest on the temporary credit of accounts 
payable, although there can be no particular ob- 
jection to making the calculation. Some proprie- 
tors, who are better accountants than they are 
managers, might like to figure up the credit as an 
offset to the neglected discounts, which would un- 
doubtedly accumulate under conditions of that 
kind. 

Interest on Bank Balances 

After the capital cost of carrying all other assets 
has been reckoned (and under the "net invest- 

'' See footnote, page 105. 
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ment" plan an allowance made for the temporary 
credit of accounts payable) there remains to be 
considered the investment a business has in bank 
balances. 

Here we have the financial department pure and 
simple. It is not a manufacturing cost, and it is 
not a sales expense, and yet the policy of carrying 
liberal bank accounts involves a greater immediate 
capital cost to the proprietors than would be the 
case if meager bank balances were carried. 

It is logical enough to reckon interest on ac- 
counts receivable. This cost has already been re- 
ferred to as a sales expense (see footnote, page 
105), as it seems entirely analogous to credit 
losses. Inventories of finished goods carried as a 
sales policy might also be considered a sales ex- 
pense,^ but larger or smaller bank balances are 
purely a matter of finance, and there seems to be 
little or nothing gained by reckoning interest on 
the invested balances. 

The "net investment" method does, in effect, 
reckon interest on bank balances, as they are one 
of the conspicuous items among the current as- 
sets. It seems to the author, therefore, that all 
that the "net investment" method gains theoreti- 
cally by the treatment which it accords to accounts 

* See page 95. 
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receivable and accounts payable, it loses by the 
calculation of interest on bank balances, which is 
unnecessary to say the least. 

SOME OBJECTIONS AKSWEEED 

It seems highly significant that the opinion is 
practically unanimous among professional cost ac- 
countants in the United States to include interest 
on investment in manufacturing cost. Some dis- 
tinguished accountants, however, especially those 
of the British school, are on record in opposition. 
An article by Mr. A. Lowes Dickinson, published 
in the Journal of Accountancy in August, 1913, is 
probably the ablest statement of the view that in- 
terest on investment is not properly an element of 
manufacturing cost. Mr. Dickinson presents the 
same views ia his well known book, "Accounting 
Practice and Procedure." 

Interest and Rent 

By the same reasoning that supports this view, 
Mr. Dickinson reaches the conclusion that rent 
also should be excluded from manufacturing cost. 
This opinion will probably be condemned without 
discussion by any business man who has realized 
the stern necessity of paying the rent in order to 
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continue his manufacturing or other business op- 
erations. (See Addendum, p. 313.) 

Some emphasis on the landlord's function, in 
fact, is pretty certain to convince a manufacturer 
that he has not reckoned on the whole cost of his 
operations until he has set up the accounting 
equivalent to what his landlord would have, if the 
manufacturing operations were being carried on 
in rented buildings, or with leased machinery. 

The landlord has to pay insurance, taxes and re- 
pairs, unless these charges are assumed by a ten- 
ant as part of the terms of the lease. He must in- 
cur the loss of depreciation. Even the most liberal 
repairs will not entirely check the deterioration 
and obsolescence of a structure. It may serve 
well for a generation or longer, but the time surely 
comes when, because of structural weakness or the 
superiority of modem design or a better location, 
it cannot be used economically. This lack of fitness 
is essentially a landlord's risk. 

The landlord expects, if possible, to charge as 
rent enough to make his property pay a fair re- 
turn on the investment. This charge against op- 
erations certainly does not in any way diminish 
if the property changes hands from A to B. The 
new owner will also exact a rent to make his in- 
come a fair return on the investment. Neither 
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the first nor second owner would, think of a profit 
as a real estate operator until so much had been 
provided for. 

If the title passes, in course of time, to the man 
who has heretofore been the tenant, does it cost 
him any less (in any sense — either practically or 
as an economic theory) to make shoes or shirts, 
furniture or machinery, in that building, because 
he now owns it? It is true that he no longer pays 
in cash the landlord's charge, but can anyone con- 
tend that his product is manufactured cheaper 
than before? The present writer believes the an- 
swer to be a self-evident negative. 

Alleged Difficulty Begarding the Rate 

Another objection in the article referred to is 
the difficulty of deciding as to the rate that should 
be used, but it seems to the writer that the argu- 
ment at this point and elsewhere would speedily 
lead to a conclusion and agreement if we could be 
rid of the confusion between interest and profit. 

The rate of dividend that a corporation may 
have declared or earned certainly should not in- 
fluence in the remotest way the rate of interest 
to be charged on investment for the purpose of 
determining costs. A corporation may be over- 
capitalized or undercapitalized, and either of these 
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facts will permanently influence its dividend rate, 
which may also vary widely from year to year, ac- 
cording to the prosperity of the business. 

Neither should the rate of interest on the pre- 
ferred stock or bonded debt of the company be a 
determining factor. The "effective rate" on an 
industrial bond or stock issue is a composite re- 
sult of security of principal and income, and mar- 
ketability. These factors may in turn depend upon 
the age, character, or even the reputation of the 
particular establishment, or the industry. 

There will be no great difference of opinion 
among well informed people as to what is a fair 
investor's rate with proper security for principal 
and income and reasonable marketability. The 
Harvard Bureau of Business Eesearch recom- 
mends the use of "the ordinary interest rate on 
reasonably secured long term investment, in the 
locality in which the business is situated. In 
measuring the result of his business, as has al- 
ready been pointed out, the business man, if he 
thinks about the subject at all, computes the 
amount of interest which his capital would earn, 
if he invested it in something else. The Bureau 
has determined from its inquiries that there seems 
to be in each locality a definite idea as to what 
constitutes a current rate of interest," 
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In answer to the objection that rates of interest 
vary between localities, the Harvard Bureau says 
truly that "the fact that interest rates vary is 
not a valid reason for not including interest in the 
expense statement. The rates of wages vary, rent 
varies. . . ." In respect to a manufacturing en- 
terprise, it might also be pointed out that the cost 
of raw material varies according to the different 
sources of supply and transportation facilities. 

As to the validity of an interest rate to be used 
in cost accounting, nothing more is required than 
that it should be reasonable and agreed upon by 
the persons concerned. 

When it has been agreed upon, it certainly takes 
on a very real meaning, as the author has repeat- 
edly observed when manufacturers are trying to 
discuss in common terms the cost of their product 
and a reasonable selling price therefor. Manufac- 
turers repeatedly think in terms of interest on 
their invested capital as a legitimate part of their 
selling price, and they can be greatly helped to 
know what a fair price is by knowing first their 
manufacturing costs. 

How Business Men Regfaxd Interest on Investment 

The most recent article, and one of the most 
technical and scholarly that has ever appeared in 
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opposition to the inclusion of interest on invest- 
ment as a charge to cost is that by Mr. George 0. 
May, C. P. A., in the Journal of Accowttancy for 
June, 1916, Mr. May's article is given over chiefly 
to a discussion of the rate that shall be used. He 
recognizes three alternatives, namely : 

1. "A rate equal to that yielded by the safest 

investments. ' ' 

2. "A rate equal to that at which money can be 

borrowed for the particular industry." 

3. "A rate sufficient to attract permanent in- 

vestment into the industry." 

It is something of a surprise to the author to 
have Mr. May say, "of the three alternatives, the 
fiecond is probably the most generally favored, 
and it will, therefore, be assumed as the basis for 
the following discussion." The article then pro- 
ceeds to demolish the argument on behalf of us- 
ing a rate equal to that at which money can be 
borrowed for the particular industry. 

There are many statements in the article with 
which the author cordially agrees, but it seems that 
there is a fallacy in the argument that is built up 
with these statements, because they rest on cer- 
tain fundamentally wrong premises. For example, 
one must agree with Mr. May when he says "there 
is no sense or advantage in including in cost in- 
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terest on investment in fixed assets, unless interest 
on investment in current assets employed in man- 
ufacture is also considered," but one must dis- 
agree emphatically -with the statement which im- 
mediately follows that an "attempt to introduce 
correctly computed interest allowances on both 
classes of investments involves difficulties out of 
all proportion to any possible benefit." There is 
certainly no difficulty worth mentioning in calcu- 
lating any agreed-upon rate. The argument must, 
therefore, come as to the significance of the words 
"correctly computed" interest, and obviously 
whether a given rate is or is not correctly com- 
puted depends on the meaning which the selected 
rate is intended to have. 

One must also disagree emphatically with the 
statement that despite the "theoretical ground 
for the claim that interest on some logical basis 
can be included in cost, it is not worth while in 
practice to attempt to do it." The fact seems 
rather to be that the practical advantages are so 
important that it is worth while even if it were 
necessary to sacrifice some theoretical perfection 
to attain them. 

The principal argument in Mr. May's excellent 
article is based on what the present author believes 
to be a confusion between the returns on capital 
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and the returns to the proprietor for his skill or 
risk. It is a mistake to refer, as Mr. May does, to 
"compensation of the proprietor's capital." 
Those who have followed the author's argument 
so far, will agree that the returns for the proprie- 
tor's capital can be reckoned by other standards 
with considerable accuracy, and whatever else he 
gets is a return for something besides capital. 
This view seems to be conclusively sustained by 
the economists quoted iu the Appendix, page 299. 

Mr. May's views and those of the author are 
squarely in opposition when he objects to the 
"pure interest basis, because it provides compen- 
sation only for the use of money, but not for the 
risk to which it is subjected, ' ' and insists that ' ' the 
risk is by far the more important element. ' ' 

The author finds himself obliged to disagree 
with Mr. May in one final important particular 
when he says "the rate which will attract capital 
into an industry would seem to be one of the 
things which accounts should help to determine, 
rather than anything which could be assimaed as 
an element of cost." The first part of the state- 
ment is true enough, but the rate which will prove 
attractive in a given industry can be determined 
with even greater clearness by charging interest 
into cost than by leaving it out. 
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If the attention of prospective investors is fixed 
on the probable rate of return on capital embarked 
in a particular enterprise, it seems certain that 
they will make a comparison between the conven- 
tional investors' rate and the amount that they 
can expect to earn from the investment in question, 
or, in other words, how much better they can do 
in the new industry than with their capital in- 
vested as it is. In a continuous process industry, 
like the making of flour, cement, brick, pig iron, or 
sulphite pulp, it makes but little practical differ- 
ence whether the desired information is read from 
two entries or from one, but in any ordinary com- 
plex industry, the practical considerations make it 
imperative that the interest-charged-to-oost meth- 
od should be adopted. 

When reference is made to "that rate which 
mil attract capital into an industry," the reason- 
ing is that capital return is a residuum, or a resid- 
ual element. The author believes that this theory 
is incorrect in principle, and that it finds no prac- 
tical support among business men. The fact seems 
to be rather that business men regard a safe rate 
of interest on their capital as the cost of doing 
business, and are interested chiefly to see how 
much more than that they can earn as a reward 
^or their skill and the risk they take. 
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Inflated Inventories 

The most serious abjection to reckoning interest 
into cost, in the opinion of some accountants, is 
that to do so "inflates" the value of an inventory. 
The debate arises over the word inflate, for there 
can be no doubt that, so far as a calculation of in- 
terest on investment increases cost, it logically 
raises the price at which manufactured goods are 
carried in an inventory. 

To the present writer this seems no objection 
at aU. Everyone admits that seasoned lumber is 
worth more than green timber. Certain other 
commodities, such as paper, wines and leaf to- 
bacco, are more valuable when properly "aged." 
The cost of this aging process on articles of any 
description is almost exclusively a capital cost of 
carrying the investment to maturity. In such in- 
stances there seems to be no escape from this logic 
of "cost to carry," and a greater resulting value. 

With reference to the cost of carrying invento- 
ries, it should be clearly understood by those who 
wish to examine the argument closely, that to in- 
sist that interest on the investment is part of the 
cost of carrying does not depend on the argument 
of an increased volume at the end of a period of time. 
In some oases, as with seasoned lumber, there is 
an increased value because of a time element, but 
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■whetiier the cost of carrying inventories is an ex- 
pense or an asset, is a matter of fact and not of 
theory. 

But the cost to carry is also a fact and cannot be 
avoided. If the volume of raw material and work- 
in-process carried is well proportioned to the 
needs of the business, the cost of carrying it is 
an entirely appropriate part of manufacturing 
costs and should be recognized in pricing the in- 
ventory of finished goods, just as one would in- 
clude the cost of material well purchased in the 
first place, or the cost of labor economically em- 
ployed in its conversion. 

If the kind of material purchased, however, was 
unnecessarily expensive for the product, or if the 
labor in its manufacture has been wastefuUy used, 
or if (to revert to the point which is of interest 
in this connection) there has been a serious error 
of management iu carrying badly selected or ex- 
cessive manufacturing inventories (raw material 
or work-in-process) a conservative view of the 
product may be that it is not worth what it has 
cost. This, however, is a matter of value, and 
not of cost. 

Now any inventory of manufactured goods has 
used capital, frequently in huge quantities, in the 
process of conversion from raw material to fin- 
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ished product. It has also used capital in the 
possessdon of the producer before coming to the 
manufacturer, and the purchase price to him is 
higher accordingly. If it has used capital it there- 
fore has, indisputably, a greater cost. If the man- 
ufacturing business has been sensibly managed, 
the product is worth what it has cost in capital 
in its last stage (manufacturing) , just as much as 
in any previous (producing) stage. To be spe- 
cific, the capital cost of converting rags to paper 
is just as inevitably an addition to its cost, and 
just as fair an addition to its inventory price, as 
the cost of seasoning or "loft drying" the paper. 
Again, the capital cost of converting seasoned lum- 
ber into furniture is just as inevitably an addition 
to its cost, and just as fair an addition to its in- 
ventory price, as the cost of seasoning it before- 
hand. 

In short, it takes capital to manufacture — more 
or less capital according to the kind of product 
made, and according to the manufacturing policy 
pursued. Frequently a liberal use of capital di- 
minishes other costs, and the too meager use of 
capital increases other costs. Interest on invest- 
ment is the conventional and logical way of ex- 
pressing capital cost. Why isn't one kind of a 
cost as good an addition to value as another? 
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There is, therefore, no reason why an inventory 
should not be carried at all its cost, including so 
much thereof as may be due to interest on the in- 
vestment employed. 

While we are on the subject of inventory values, 
let us consider how trivial in comparison with 
some real inventory weaknesses is any possibility 
of "inflated" costs because of a calculation of 
interest on the investment. Accountants of high 
standing who object to reckoning interest on in- 
vestment are known to the writer to have passed 
with approval inventories in which goods were 
taken higher than in the preceding annual inven- 
tory, because, forsooth, with a curtailed volume 
they "cost more to make" during the later year 
than during the earlier. In this proceeding we 
have an expense which is not in any proper sense 
cost-to-manufacture blithely added to inventory 
values "at cost." ^ 

^ Situations like this reveal most conclusively the fallacy of 
the old-fashioned plans of charging all burden into cost, or if 
a normal burden is first calculated, the mistake of adding a 
"supplementary rate." If the product of a plant is sold as 
fast as it is manufactured, there is no difference in the net 
profit, according to one plan or the other, but if inventories 
are changing in volume, there will be a very real inflation of 
profits and assets with an increasing inventory, and a very poor 
and unreal showing of profits per volume of sales during a 
period of diminishing inventories. 
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Auditors not skilled and experienced in indus- 
trial accounting certainly encounter difficulties in 
trying to decide on tlie significance and sufficiency 
of mueli that passes for cost accounting. The er- 
rors of this kind, committed in good faith but in 
blissful ignorance of realities, are likely to far out- 
weigh any possible overvaluation resulting from 
debatable elements in a scientifically calculated 
cost. 

Let no one infer from these remarks that the 
writer underestimates the importance of being 
conservative in valuing inventories. Accountants 
should strive zealously to see that items or values 
that do not belong in the inventory are excluded. 
There may be many considerations to influence a 
price below cost on inventory items, or a liberal 
reserve against the total, or important sections, 
of the inventory. If there are good reasons for 
such action in a given case, by all means observe 
them consistently, but if cost is the basis, by all 
means get it all in. 

Anticipated Profits 

In the articles which have appeared from time 
to time in the Journal of Accountancy in opposi- 
tion to the inclusion of interest on investment in 
manufacturing costs, the argument has been made 
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that to charge interest into cost anticipates proJ&ts. 
This result can be accomplished only by over- 
valuing the inventory, and it is believed by the 
author that this idea of overvaluation has been 
completely demolished in the preceding para- 
graphs. Those who share this view will agree 
with the opinion that there is no 'anticipation of 
profits in an inventory which is priced at a cost 
which has been built up by including interest at 
a fair rate on the investment used in its manu- 
facture. 

All accountants will agree that it is highly de- 
sirable, for a correct view of profits, that the in- 
ventories be priced correctly, especially so if there 
are fluctuations in the volume of inventory from 
one closing to another. If the custom is to over- 
value inventories,^ profits are obviously overstated 
in periods when inventories accumulate, and un- 
derstated in periods when stocks are diminished. 
If it is the practice to undervalue the inventories, 
just the reverse effect is produced. 

If it is desired to have the inventory conserva- 
tively stated in total, it seems altogether better 
to make a suitable reserve to accomplish that re- 
sult, rather than to leave out essential and calcu- 
lable elements in the cost. 

* See footnote, page 126. 
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Interest on Borrowed Money 

In discussing interest on investment as an ele- 
ment of cost, it should be unnecessary to point 
out that "we are not in any way concerned with 
interest paid on borrowed money (whether bonds 
or notes payable). 

Interest on borrowed money, whether on current 
notes payable or bonded debt, is simply a pay- 
ment to creditors for capital loaned. If there 
were no borrowing of either kind, there would be 
no charges for interest disbursement, and, while 
under these circumstances the company would 
have more money to divide as dividends, it would 
only be because the capital had been provided by 
stockholders, instead of by bondholders or bank- 
ers. The cost of manufacturing is obviously 
neither more nor less because the plant has a 
larger or a smaller capital contribution from its 
owners. 

Unfortunately, many manufacturers are inclined 
to assess the cost of some special borrowing on 
the operations that occasion that borrowing. The 
most common example is that of borrowing to 
carry larger inventories of finished goods, rather 
thaii to incur the losses of shutting down a plant. 
There can be no doubt that carrying larger in- 
ventories of any kind is an increased cost to the 
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proprietors, hut no more so because the business 
has to borrow to carry out this program. 

Some Other Objections 

Some writers seera to have a curiously confused 
idea that Interest-on-Investment as a charge to 
cost is in some way related to the subject of de- 
preciation, so that a proper provision for deprecia- 
tion obviates the necessity of charging interest on 
the investment. Depreciation is the cost of wast- 
ing or exhausting an asset. If the asset in ques- 
tion were perpetually self-renewing so that no 
depreciation occurred, or had to be provided for, 
the charge for interest cost on capital used would 
be none the less, and the arguments therefor, as 
brought forth in this chapter and by other writers 
who share the author's view, would not be one whit 
changed by eliminating entirely all consideration 
of depreciation. 

Land when used for industrial purposes, is a 
perfect illustration of this argument. It does not 
depreciate in the ordinary sense of the word, and 
yet the interest charged on the investment in land 
is an unavoidable factor to be reckoned with in get- 
ting correct costs. 

Another error into which the opponents of the 
interest charge seem to fall very easily, is to in- 
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fer that interest is an indirect cost, whereas with 
a proper burden distribution, it becomes almost 
as direct and exact as labor and material them- 
selves. 

In the article by Mr. Dickinson, above referred 
to, the admission is made that there is a demand, 
or even a necessity for some more information 
than would naturally be provided in regard to cost, 
if interest on the investment is omitted from the 
calculations. This demand it is proposed to meet 
by certain "supplementary statistical account- 
ing." 

The author would certainly deem it a pleasure 
to see anything of the kind in successful operation. 
It may well be that the accomplished comptroller 
of some huge industrial corporation is in the habit 
of making precise calculations involving the exact 
use of economic theories, entirely apart from 
straightforward double entry bookkeeping, which 
can be practically applied and made to serve every 
need for information which arises in this connec- 
tion. From a fairly broad experience with con- 
structive accounting in a wide variety of indus- 
tries, the author ventures to doubt whether an at- 
tempt of this kind could be expected to succeed 
with the ordinary manufacturer or his overworked 
chief accountant. 
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What the Manufacturer Wants 

What the manufacturer wants for his own in- 
formation and what he expects his accounting staff 
and system to provide, is dependable information 
as to the inclusive cost of what he makes to sell. 
He is interested in getting a profit out of his busi- 
ness and, if possible, selling each individual article 
at a satisfactory margin over manufacturing cost.^ 
It seems like the A B C of management to say that 
in order to do this he must first know what each 
article costs when it is in the shipping room ready 
for delivery to the customer, and so far as this 
cost is made up from the use of capital, it should 
certainly be expressed with unvarying consistency 
as interest on investment charged to cost. 

The manufacturer may not be interested in the 
mechanism, or accounting practice or procedure, 
by which this result is accomplished, but the ac- 
countants who are responsible for the design, in- 
stallation and successful operation of systems cal- 
culated to produce this information, have long 
since learned to avoid the snares and pitfalls of 
supplementary and detached records, and tie the 
whole chain of information solidly into the general 
accounting. 

This view of coordinating general and factory 
' See pages 8, 16, 118. 
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acoountiag will no doubt be agreed to by nearly 
every practicing accountant in the United States, 
and since it can be applied so easily and so ef- 
fectively to interest on the investment as well as 
to all the other elements of burden, and since, as 
the author has pointed out, there are so many rea- 
sons for including interest with the other calcu- 
lations, and none that will stand the test of analy- 
sis for not doing so, it is to be hoped that a greater 
number of accountants will in this respect pro- 
gress in practical service to their employers or 
clients who want to know the facts. 



CHAPTER VIII 

EENT AND EQUIPMENT CHARGES 

Elements of the Rent Charg^e 

In case a manufacturer rents his plant from a 
landlord, the rent chargeable to each department 
can be easily determined by apportioning the total 
rental paid and additional charges for heat and 
light among the departments in proportion to the 
relative areas which they occupy. In most cases, 
however, the manufacturer owns his own plant and 
must meet several different expenses, which in to- 
tal make up an item corresponding to rent. To 
illustrate : Suppose that a manufacturing plant is 
located on a piece of land worth $40,000. The en- 
terprise has at once absorbed capital that should 
earn about $2,000 a year to the ordinary prudent 
investor who talies no manufacturing or trading 
risks. A site as costly as this is probably subject 
to taxes of $500 or $600. These expenses for inter- 
est and taxes on land are the first of the several 
items, equivalent to rent, which a manufacturer 

must pay for the use of his own plant. 

134 
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Assume that shop buildings have been erected 
at a cost of $200,000. This outlay of capital, like 
the investment in land, involves an annual interest 
charge of $10,000, and some thousands of dollars 
more for taxes. Unlike land, the buildings will 
also require constant repairs, and are subject to 
a slow but certain deterioration that must be met 
by a charge for depreciation. To protect the in- 
vestment, the owners must insure the property and 
provide watchmen. To make the buildings usable, 
they must be heated, lighted, ventilated, supplied 
with water and cleaned regularly. The striking 
thing aibout these charges is that they all go on 
without any abatement, unless the shop is shut 
down dark and cold, and even then the principal 
charges, interest, taxes, insurance, depreciation 
and repairs, abate scarcely at all. 

Distribution of Rent Charges 

All this expense has been incurred by the man- 
agement to provide suitable shelter for the in- 
tended manufacturing processes. If there are 
twenty production centers, each one may occupy 
an entire small building, or all or part of a floor 
in a larger building. Whatever the actual circum- 
stances, each production center uses a certain num- 
ber of square feet of floor space and must carry 
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its proportionate share of the rent diarge, whicK 
is made up of the above expenses. 

The first step in the determination of the proper 
square foot charges in a particular plant, is to 
calculate the interest and tax charges on the in- 
vestment in used land, using the rates for interest 
and taxes which have been determined in accord- 
ance with the methods described in the previous 
chapters. These fixed charges on the land should 
be distributed to the buildings in proportion to 
the relative areas of land which they occupy. 

Having determined the proper land charge 
against each buUding, the next element of the rent 
expense is the fixed charges on the buUdings them- 
selves. Charges for interest, taxes and insurance 
based on the appraisal value of the buildings 
should be calculated, using the rates of fised 
charges previously determined for these expenses. 
The proper depreciation charge will depend upon 
the type of each building. In addition to the value 
of a buUding itself, there are certain fixtures in 
every buUding, such as the sprinkler,^ heating and 

* If there is sufficient reason for being so precise in burden 
calculations, fixed charges on the sprinkler system, water tank, 
or any other fire protection equipment, is, strictly speaking, 
part of the insurance charge, and should be distributed in the 
same way as the net cost of premiums paid to the insurance 
companies. In a large plant with scattered buUdings, costs 
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gas or electric lighting systems, which, are prac- 
tically a part of the building, and the fixed charges 
on these fixtures should also be calculated and in- 
cluded in the rent cost. 

Proper charges for heat and light should be de- 
termined in connection with the distribution of 
power costs, which will be discussed more fully in 
a later chapter. A calculation should be made as 
to the proper charge to each building for this serv- 
ice. Other expenses such as janitor service, and 
the expenditures for watchmen and cleaning 
should be distributed to buildings in accordance 
with the duties of the employees engaged in this 
kind of work. t 

After all of these expenses have been grouped 
by buildings, they should be totaled,^ to give the 
total rent charge for each building. This rent 
charge for a particular 'building, divided by the 
available area in that building, gives a rate per 
square foot which represents the annual cost of 
maintaining floor space in it. 

of this kiind may vary according to the fire protection pro- 
visions in different buildings, and make a small, although ap- 
preciable variation in the burden. 

"•The actual use of light and heat may vary enough in dif- 
ferent parts of the same building to justify calculations for 
the purpose of distributing these charges actually as incurred 
rather than as part of a general rent charge. 
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Uniised Land and Buildings 

In addition to the direct advantage of knowing 
the proper rental charge to each production cen- 
ter, there are other advantages resulting from 
this analysis of rental expenses. It is frequently 
the case that when a manufacturing plant is es- 
tablished, more land will be purchased than is 
immediately necessary, in order to allow for the 
expected expansion of the business. In this event, 
only the interest and taxes on that portion of the 
land which is used should be charged to cost. The 
fixed charges on unused land should be considered 
an investment expense and charged directly to 
Loss and Gain. 

The same theory holds true in connection with 
unused space in buildings. After the cost of main- 
taining floor space per square foot has been de- 
termined for a building, it may be found in dis- 
tributing rent charges that a certain portion of the 
building is unused. In this event, the expense of 
maintaining this unused space should be charged 
direct to Loss and Gain, and not added to the rent 
charged to departments which occupy the rest of 
the building. As soon as this unused space is 
utilized by the installation of additional produc- 
tions centers, or expanding centers already oper- 
ating, the proper rental charge can be made to 
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these centers. In this way, the rental charge to 
the production centers already installed will not 
be affected and a correct cost will have been in 
nse aU of the time. 

Rented Space 

A careful determination of the actual costs 
equivalent to rent sometimes brings out some sur- 
prising results aside from the information which 
it was originally intended to secure. It is fre- 
quently the case that a manufacturer, finding that 
he has some available space, will rent to a tenant. 
Assuming that the space is valuable from a manu- 
facturing point of view, the manufacturer should 
certainly receive as rent the full cost of maintain- 
ing the floor space and possibly some profit. In 
several instances it has been found that the rent 
received from a tenant covered the cost of taxes, 
insurance and a reasonable allowance for depre- 
ciation and repairs, but that when interest at the 
rate of 5 per cent on the investment was included 
in cost, which expense had not been considered 
previously, the rental received was not enough. 
In other words, the manufacturer who had put up 
the capital necessary to provide the building space 
was receiving practically no return on this invest- 
ment. 
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Determination of Production Centers 

Let us now consider that "we have a factory with 
the production centers clearly indicated and with 
the cost of the floor space used hy each properly 
determiued. The department and production cen- 
ter divisions are not necessarily in accordance with 
physical partitions in the factory, nor need they 
necessarily be by individual machines. For exam- 
ple, within one department, as defined by physical 
partitions, there may be several different opera- 
tions performed, such as milling, boring, and 
grinding, and each will be a production center. 

In a large shop there will be several milling ma- 
chines of the same size. This means that each 
will occupy approximately the same amount of 
floor space, that the investment in each will be 
about the same, the power required will not vary 
appreciably, and the work assigned to these ma- 
chines will be routed to any one of them, depend- 
ing upon which is available. Under these circum- 
stances the entire group should be considered as 
one production center, and a machine rate per hour 
for milling should be determined. 

On the other hand, there may be considerable 
latitude to the size of the milling operations which 
have to be performed, necessitating machines of 
widely differing capacity. In this event, there 
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should be at least two rates for milling, one for 
heavy and one for light work, and in developing 
burden charges, each group should be considered 
a separate production center. 

Elements of Equipment Charges 

Each production center is provided with the 
equipment necessary for the manufacturing opera- 
tions which it must perform. The charges for in- 
terest, taxes, insurance and depreciation on the 
investment ia each production center are based 
on the value of this equipment. 

Before attempting to calculate these fixed 
charges, the complete investment necessary for 
the operation of a production center should be de- 
termined. The valuation of a machine tool, or 
group of similar machine tools, does not alone rep- 
resent the investment in a production center. For 
example, two or three motors, varying in size ac- 
cording to the amount of power used, may be re- 
quired to drive a group of machines making up a 
production center. It may be necessary to invest 
in shafting, pulleys and belting in order to trass- 
mit the power from the motors to the machines. 
Depending on the nature of the operations to be 
performed, there will be some investment in small 
tools to be used on particida,r classes of machines. 
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This investment should be classified in accordance 
■with production centers. There is a large amount 
of sundry equipment to be found in every plant 
which has a value sufficient to warrant its being 
included in the plant appraisal, and this should 
also be taken into consideration in determining 
the total investment by production centers. 

This analysis of machinery and equipment val- 
ues by production centers is much more important 
than it might seem at first. In actual practice, it 
will be found that the value of a machine tool itself 
frequently represents an insignificant part of the 
total equipment value of a production center. For 
example, a drill, a press, or a punch, on which it 
is planned to perform special operations, may be 
equipped with dies, jigs and fixtures which far 
exceed the value of the machine itself. Some de- 
partments may be arranged with individual mo- 
tor drives for machinery, whereas the machinery 
in other departments may be driven from a main 
shaft, which is in turn driven by one large motor. 
With individual motor drives, the investment per 
machine in power and transmission equipment is 
likely to be considerably greater than with other 
types of power installation, although correspond- 
ing economies in operating charge^ may be secured 
to offset this cost. (This is a good illustration of 
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capital cost offsetting operating cost.) A true di- 
vision of fixed charges on investment can only be 
secured, however, by making a proper distribution 
of all «quipment to the production centers and 
calculating the fixed charges on the iavestment in 
each. 

Calculation of Equipment Charges 

After this distribution of appraisal values has 
been completed, the fixed charges on the equip- 
ment in each production center may be calculated 
by using the rates for interest, taxes, insurance 
and depreciation which have been derived as ex- 
plained in the preceding chapter. The rates for 
interest, taxes and insurance will presumably be 
the same per dollar of investment on all kinds of 
equipment. The rate for depreciation will vary, 
however, in accordance with the nature of the 
equipment. 

Summarizing these charges after they have been 
calculated, gives the total fixed charge on equip- 
ment against each production center. These fixed 
charges on equipment in a particular center, plus 
the rent charges already discussed, make up the 
total fixed charges in that production center, which 
must be met whether the plant is operating or idle. 



CHAPTER IX 

EEPAIES, INDIRECT LABOR AND SUPPLIES 

The preceding chapter was devoted to a dis- 
cussion of rent and equipment charges which are 
fixed elements of burden. In addition to fixed 
charges, there are several operating charges which 
are incurred as soon as production is commenced. 
In this chapter, the three elements of repairs, in- 
direct labor and supplies will be considered. 

Eepairs may be regarded as a fixed charge, 
either independently, or combined with deprecia- 
tion as discussed in Chapter VI. When repairs 
are regarded as a fixed charge that theory will be 
given effect by charging to the designated burden 
account a predetermined fixed amount allowed for 
repairs, and a corresponding credit made to a re- 
serve account. The repairs when actually incurred 
will then be charged against the reserve account.^ 

"Praeticaily the same result is secured wheii a burden rate 
is fixed to include repairs for a standard or scheduled amount. 
The repair charges will naturally vary somewhat from the 
estimates, running over the estimate part of the time, and run- 
ning under the estimate part of the time. The bookkeeping 
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In reading this chapter, particularly the para- 
graphs relating to repairs and supplies, it should 
be borne clearly ia mind that we are here con- 
cerned with forecasts of operating costs. How 
to collect these costs actually has been explained 
in considerable detail in the earlier chapters of 
this volume dealing with labor and material dis- 
tributions. 

Repair Cost Determination 

There are two distinct steps in the determina- 
tion of proper repair charges. First, the determi- 
nation of the total probable cost of repairs from 
a consideration of the different expenses going 
to maie up this cost, and, second, the proper dis- 
tribution of this total expense to the buildings, 
machinery and equipment which must be kept in 
repair. 

Every manufacturing plant of any appreciable 
size has a repair or maintenance department. It 
is usually the case that this department not only 
attends to repair work, but to new construction 
about the plant which is not of sufficient impor- 

details are different, but the principle is exactly the same as 
operating a reserve account. In one case the reserve is sepa- 
rate, and In the other case it is part of burden variance (as 
described in Chapter XIII), and will there be combined mth 
other vmables in a departmental burden account. 



146 COST ACCOUNTING 

tance to warrant the introduction of outside con- 
tractors. A calculation of the annual cost of op- 
erating this department with due allowance for 
the cost of new construction, will indicate the 
total probable cost of repairs. 

There will be an annual payroll expenditure in 
the repair department and an annual consumption 
of materials used on this work. There will also 
be an overhead expense consisting of rent, or 
equivalent charges for the amount of space used, 
fixed charges on the equipment in the repair de- 
partment, power required for the operation of 
its machine tools, general supervision by the plant 
engineer, or master mechanic, and the expense 
for a certain amount of supplies used. This bur- 
den can be determined in a manner exactly parallel 
to that by which the burden for any manufactur- 
ing department is determined. 

The cost of repair work done by company's em- 
ployees should include not only direct labor and 
material, but also the burden of the repair depart- 
ment. Only in this manner can the cost of work 
done by the repair department be placed on a fair 
comparative basis with work which might be done 
by outside contractors. 

What is more important, it is only by adding 
burden to repair work that an adequate charge is 
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secured to a department for its repairs, whioli is 
one of the most important variable elements in 
the departmental burden. If repairs are reckoned 
correctly (to include repair burden) there are nec- 
essarily larger totals to watch and control. It 
is like using a magnifying glass ; it makes details 
clearer and of value for themselves rather than 
merely as part of a total. Furthermore, if repair 
burden is added to repair orders, it effects an 
actual distribution of repair shop overhead 
charges, which would otherwise remain to be dis- 
tributed as part of general burden on some more 
or less arbitrary basis, certainly not related in any 
definite way to repair work. 

Bepair Cost Distribution 

The next and final step preliminary to estimat- 
ing repair costs is to make a proper distribution 
of the total, developed as explained in the pre- 
ceding paragraphs, to buildings and equipment of 
all kinds. 

For this purpose, the buildings, machinery, and 
equipment should be classified into logical groups 
on which a similar expense for repairs might be 
expected. There is a logical broad division be- 
tween buildings and equipment. It is sometimes 
advisable to group buildings according to construe- 
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tion, for example, wood, brick, concrete and steel. 
Similarly, machinery and equipment should be 
divided into such classes as machine tools, power 
plant equipment, transmission equipment, small 
tools, shop furniture and other sundry equip- 
ment. 

Eef erence should be made to any existing shop 
records indicating the general distribution of the 
repair department expense over these several 
kinds of assets. The final result should be the 
determination of a percentage of the value of 
each class of buildings and equipment which it 
will be necessary to spend in the course of a year, 
in order to maintain them in a proper state of 
repair. When these percentages have been de- 
termined, the repairs chargeable to each building, 
or chargeable to each production center for its 
equipment, can be calculated by applying the per- 
centage to the value of the building or equipment 
under consideration. Eepair costs estimated in 
this manner and subsequently checked by actual 
repair costs, give an accurate and satisfactory 
determination of the amount of this expense. 

Indirect Labor 

The first broad division between direct and ia- 
direct labor is secured by separating the payroll 
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of tlie manufacturing departments from that of 
the departments which are auxiliary to manufac- 
turing, such as the power plant and the stores, 
shipping, cost, and planning departments. The 
indirect labor in these auxiliary departments 
should not be redistributed directly over the manu- 
facturing departments, but should be charged to 
the cost of operating the auxiliary departments, 
and ultimately disposed of in accordance with the 
proper distribution of their total expense of op- 
eration. For example, the power plant payroll 
should be charged to production centers only as 
a part of the cost of power per horse-power hour. 
Previous to making this charge the power plant 
payroll should have been combined with other op- 
erating and fixed charges in the power plant, re- 
sulting in the determination of the cost of power 
per horse-power hour. 

After this broad division between manufactur- 
ing and auxiliary departments has been made, at- 
tention should be turned to the manufacturing 
departments. Both direct and indirect labor will 
be found in these departments, and it is necessary 
that an analysis of the payroll be made, separating 
the expense of foreman, shop clerks, helpers, 
truckers, sweepers, etc., from that of the men who 
are directly engaged in turning out product and 



160 COST ACCOUNTING 

whose time can be charged as a direct labor cost 
to order numbers. 

The expense of indirect labor so determined 
should next be distributed to production centers. 
A careful distribution of this expense is obtained 
by considering each class of indirect labor sepa- 
rately. The time of foremen and shop clerks, for 
example, bears considerable relation to the num- 
ber of employees under their supervision, and it 
is most frequently correct to make the distribution 
on this basis. The expense of truckers and help- 
ers can usually be distributed by a consideration 
of the amount of product which is handled by the 
several production centers and from a knowledge 
of those operations which require a helper in fre- 
quent attendance. The expense of sweepers is 
fairly divisible in proportion to the relative floor 
areas which the production centers occupy. 

Thus, by making an analysis of the different 
kinds of indirect labor, distributing each sepa- 
rately to production centers, and adding the re- 
sults, a fair estimate as to the proper indirect 
labor charge against each is determined. 

Supplies 

In estimating the cost of factory supplies, a 
careful review should be made of all classes of 
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materials and supplies purcliased. In general, 
there are four classes of purchases. First, those 
materials which become a direct part of the fin- 
ished product and which can be charged to order 
numbers when issued from stores. Second, those 
materials which become a part of the finished 
product, but which, because of their nature, can- 
not be directly charged to manufacturing order 
numbers as issued from stores ; for example, paint, 
lacquer, plating and insulating materials, nuts, 
screws, bolts, etc. Such materials are usually 
charged to cost at scheduled rates, based on pre- 
determined tests and estimates. 

The third division includes materials used 
largely by the maintenance department for new 
construction and repair work, such as building 
material, shafting, belting, and repair parts for 
machinery and similar purchases. The fourth 
general division wiU include the factory supplies 
which are not chargeable to the product made, to 
the plant account for new construction, or to the 
material cost of current repair work. This fourth 
group of purchases makes up the item Supplies 
which must be handled as an element of factory 
burden. 

For the purpose of establishing a scheduled 
burden charge for supplies in each department. 
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the annual cost of the supplies consumed should 
first be calculated from existing records. The 
nature of the supplies will usually indicate at 
least a proper departmental distribution, and an 
approximate further distribution should next be 
made to production centers. For example, coal, 
boiler compound, and certain grades of oil will 
be chargeable to the power plant. If there is a 
drop forge department, there will be supplies, such 
as fuel oil, charcoal, hardening compound and 
chemicals, chargeable to this department. In the 
machine departments there will be an expense 
for machiae oil and waste. In addition to such 
supplies there may be special processes requir- 
ing supplies, the cost of which should clearly be 
included in the burden of these processes. 

The cost of water is an important item under 
the heading of supplies. Unfortunately, a charge 
for water has come to be referred to as a tax, since 
it usually comes from a municipality. As a mat- 
ter of fact, it is the purchase price of a com- 
modity exactly like electric current or gas. 

Much of the water used in an industrial plant 
will go to the boilers. Some industries use water 
liberally in their industrial processes, and the total 
cost of the supply should be distributed as accur- 
ately as possible in accordance with its use. 



CHAPTEE X 

POWER AND STEAM 

Power and steam may be purchased, in which, 
case it is a simple matter to determine the costs, 
and to distribute them according to the relative 
use of power and of steam in the various depart- 
ments. If, however, the plant is supplied by its 
own power station, it is necessary to make a more 
careful analysis of costs. The power plant should 
be considered as a separate auxiliary department. 
The cost of power in its several forms should be 
determined and subsequently charged to depart- 
ments and production centers in a manner parallel 
to that which would be employed by a central sta- 
tion serving a large number of small plants. 

Cost of Steam 

The first step in the determination of power 
costs is to detennine the cost of steam used in a 
normal year. The elements of this cost are the 
fixed charges on the land, buildings and equip- 
ment used for the boiler plant, and the operating 
charges for repairs, labor, fuel, water and sup- 
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plies. The sum of these elements of cost properly 
determined is the annual cost of operating the 
boiler plant, and should be divided by the net out- 
put of steam, in terms of thousand pounds, to give^ 
a unit cost. 

The next step is to make a steam distribution. 
There are three conamon uses for steam, primarily 
to generate power, usually to heat the plant, and 
also to provide live steam for processes which re- 
quire it. The steam used in producing power be- 
comes a direct charge to the cost of operating the 
engine room, or to such other units as pumps or 
compressors. The steam used in processes is a 
direct charge to the production centers which use 
steam, whUe that used for heating is charged to 
buildings and included in the rental charge to 
production centers on a square foot basis along 
with other building factor charges.^ 

Steam for Heating 

In those instances where live steam is used for 
heating, a calculation as to the amount of steam 
used for this purpose can be made by a comparison 
of fuel consumption during the winter and sum- 
mer months, corrections being made if necessary, 

' See note, page 137. 
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for variations in the amount of power used during 
these periods. 

It is frequently the case that exhaust steam from 
the engine is used to heat all, or a portion of the 
plant. In this event, the amount of steam so used 
is estimated by determining the quantity required 
to heat space of this character under normal or 
average conditions, and the supply of exhaust 
steam used. Credit should be given to the engine 
room for the heat so utilized. 

In most plants part of the heating is by exhaust 
steam and part by live steam direct from the boil- 
ers. A careful consideration of the facts as sug- 
gested above will serve as a basis for calculating 
charges for both live and exhaust steam. 

Cost of Power 

Having completed the steam distribution, which 
includes a charge for steam to the engine room, 
the cost of power per horse-power hour should 
next be determined. This is done in a manner 
parallel to that by which the cost of steam was de- 
termined. The engine room will have its fixed 
charges for land, buildings and equipment, and op- 
erating charges for repairs, labor, steam and sup- 
plies. This total annual expense should be di- 
vided by the amount of power developed, to give 
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tlie cost of power per horse-power hour. In order 
to determine the amount of power developed in 
a given plant, if switchboard readings are not 
available (as they are when electricity is generated 
and used as motive power) the engines should be 
tested to determine their steam consumption per 
horse-power hour, which will give the data neces- 
sary for calculating the total power developed. 

All of this power may be transmitted to pro- 
duction centers in the form of motive power, but 
it is frequently necessary to make a further di- 
vision of power charges between motive power 
distributed directly through shafting and belts, 
power transformed through generators to electric 
current used for light and electric heating, and 
power used by compressors and delivered to pro- 
duction centers in the form of compressed air. 

Cost of Light 

The amount of power used for light can be esti- 
mated from switchboard readings of the output of 
the lighting generator. The cost of current per 
kilowatt hour being known, a distribution of the 
lighting cost is made to buildings from a consid- 
eration of the number of kilowatts of lighting ca- 
pacity installed in each, and the extent of their 
use. In case lighting is uniform throughout a 
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building, the cost is distributed to all production 
centers in the building on a square foot basis, 
along with other building factor charges. In some 
instances, however, due to a department operating 
nights, or being located so that daylight is not 
available, it may consume more than a pro rata 
share of lighting costs ; or like a storehouse, espe- 
cially for coarse and bulky goods, may have the 
least possible lighting installation and a corre- 
sponding minimum of cost. In such cases it is 
necessary to carry the analysis of lighting cost 
farther than to determine the charge for an entire 
buUding. In any event, the method to be followed 
remains the same. 

Compressed Air 

The cost of compressed air is determined by 
adding to the cost of the power required, the fixed 
and operating charges in connection with the air 
compressor and auxiliary equipment. The cost of 
the power required may be a charge per thousand 
pounds based on the calculated steam consump- 
tion of the compressor, or in the case of a belted 
compressor, the power charge may be based on 
the calculated power consumption at the prede- 
termined cost per horse-power hour for the plant. 
This cost should be distributed to production cen- 
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ters in proportion to their use of compressed air. 

To distribute this cost as accurately as condi- 
tions permit without going to an unreasonable 
amount of trouble and expense, a relative unit 
consumption basis estimated for production cen- 
ters and departments will probably give the most 
satisfactory results. To make a distribution of 
cost, according to this plan, the tools in each de- 
partment which are operated by compressed air 
should be listed and classified according to their 
relative consumption of compressed air. For ex- 
ample, one group might be molding machines of a 
simUar size, another air hoists, another riveting 
hammers, etc. The air consumption for some one 
of the smaller classes of tools should be taken 
as a unit and the relative consumption of the 
other classes of tools should be expressed as mul- 
tiples of the unit. In this manner, the requirement 
of each production center using compressed air 
will be expressed as a given number of units. 
Summarizing the unit charges to production cen- 
ters in each department will give the total units 
charged to each. 

The relative compressed air consumption of 
the different departments may be expressed on a 
percentage basis and the expense of operating the 
air compressor during each cost period, distrib- 
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Tited to departments at the close of tlie period on 
the basis of these percentages. If the cost prac- 
tice requires that operating charges be further 
distributed to production centers, this distribu- 
tion can be made in proportion to the units 
charged each class of tools. In calculating the 
relative unit charges to production centers, due 
allowance should be made for leakage and waste, 
and the relative amount of time which each class 
of tools is ordinarily used. 

In case the consumption of compressed air is 
large and it is important to have a more careful 
distribution of this cost, the percentage distribu- 
tion of charges to departments as determined 
above may well be checked by the installation of 
air flow meters in the lines leading to the several 
departments. The readings from such meters 
will serve as a basis for a distribution of com- 
pressed air costs, in accordance with the actual 
consumption of compressed air by departments. 
From this point a distribution to production cen- 
ters can be made on the unit basis described above, 
with suflScient accuracy for practical purposes. 

Power Distribution 

As an aid to making a distribution of power 
costs, there is a wealth of material available, re- 
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cording the results of tests as to the consumption 
of power of various kinds of machine tools and 
auxiliary machinery to be found in metal working 
plants. The machine tools should be considered 
by classes, such as lathes, planers, drills, milling 
machines, etc., and if there is a wide range in the 
size of the machines, each class should be further 
subdivided. 

From available data, the average horse-power 
required by machines of each class and size should 
next be calculated. When the individual power 
requirements of all of the machines are summar- 
ized, it will undoubtedly be found that the esti- 
mated amount of power required considerably ex- 
ceeds the amount of power generated in the en- 
gine room. This is due to the fact that there are 
considerable periods of time during a day when 
machine tools are not using power, being down 
for repairs for the purpose of setting up new 
jobs, or because there is no work ready for the 
machines. 

Because of this fact, the actual power demand 
on the engine room is considerably less than the 
aggregate power rating of the individual ma- 
chines. After estimating the power required by 
each group of machines when under load, it is 
necessary, therefore, to estimate the percentage 
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of the time each, group -will use power. The maxi- 
mum power charge which would be made agaiast 
each group, if it ran under load all of the time, 
should be reduced accordingly, and the total 
amount of power thus charged to production cen- 
ters compared with the amount of power gener- 
ated in the power plant, based on past experience. 
This comparison will check the accuracy of the 
estimates, since the amount of power distributed 
should approximately agree with the amount of 
power generated. 

After this power distribution has been com- 
pleted, the charges to departments can be expressed 
on a percentage basis, and at the close of each 
cost period, the cost of power for the period can 
be distributed to departments on this basis. If 
the cost accounting calls for a further distribu- 
tion of power charges to production centers, this 
distribution can be made in proportion to the 
relative amount of the departmental total which 
it was estimated each production center would 
consume. 

In case it is desired to get a more accurate dis- 
tribution, recording watt meters should be in- 
stalled in each department, and readings taken 
at the end of each cost period will afford a basis 
for distributing power charges of that period to 
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departments. For practical purposes any fur- 
ther distribution to production centers can be 
made, in any but the largest plants, on the basis 
of the original calculations as to the relative 
amount of the total departmental demand made 
by individual production centers. 

It is sometimes the case that production cen- 
ters will be found having a seasonal production. 
Others may operate at infrequent intervals, but 
when operating makes heavy demands for power. 
Because of these circumstances it may have been 
necessary to provide a power plant of sufficient 
size to supply the demand of these centers when 
required, but on the average, the plant is operating 
at only part of its capacity. If power costs are 
distributed on the basis of power consumed, the 
cost to those centers having a imiform load would 
be unjustly increased by the size of the plant nec- 
essarily installed to meet the demand of those cen- 
ters having a fluctuating load. In such cases it 
is advisable to make a separate distribution of 
the power plant fixed and operating charges. The 
fixed charges should be distributed to production 
centers in proportion to the maximum demand 
which they are expected to make at any one time, 
whereas the distribution of operating charges 
should be based on the power consumption. This 
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metliod is parallel with the practice of central 
stations in making a double charge for power, one 
rate based on the maximum demand which a cus- 
tomer may require and the other being based on 
the actual power consumed. 



CHAPTEE XI 

GENERAL EXPENSES AND TOTAL BURDEN 

General Factory Expenses 

The expense of tlie planning, cost, payroll, and 
other similar departments properly chargeable 
to manufacturing, is largely for the wages of 
clerks and the salaries of officers. In order to 
determine the total amount of this expense, how- 
ever, the burden on the offices and their equip- 
ment, as well as the cost of stationery, forms and 
all office supplies, should be added to the payroll 
expenditure. Another general expense that must 
be reckoned with in some form is that incurred 
for injured employees. In some states this wUl 
be a premium as insurance against employers' 
liability. In other states there will be compul- 
sory contribution to a fund for workmen's com- 
pensation. This general expense, including the 
cost and planning departments, is sometimes 
known as general manufacturing burden. It may 
be distributed by two different methods. 

General Burden 

The first method is to charge this general bur- 
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den to cost as an additional general overhead, 
after the direct labor, material and machine rate 
charges have been accumulated for an order. 
When this plan is followed, the expense is usually- 
expressed as a rate per direct labor-hour, and an 
order number wiU receive a general burden charge 
in proportion to the number of direct labor-hours 
which have been charged to it. By a variation 
of this same method, general manufacturing bur- 
den is added to each order as a percentage of the 
combined cost of labor, material, and direct ma- 
chine rate charges. Both of these plans have the 
disadvantage of involving an extra cost calcula- 
tion, which cannot be made until the previous 
basic postings have been completed; and because 
they distribute a heavy expense on a somewhat 
arbitrary basis, they might not give the results 
which a more careful analysis of the expense 
would indicate as proper. 

Distribution Following Analysis 

It is frequently the case that an analysis can 
be made of the expense of planning, cost, and other 
administrative departments, which wiU indicate 
a more careful distribution of this expense than 
would be obtained by using an equal rate per man- 
hour, or percentage of the manufacturing cost, as 
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a means of chargiiig general burden to the product 
made in all departments. 

For example, when a large plant is installing a 
system of scientific management, such a develop- 
ment "Would probably be by departments, one at 
a time, rather than for the plant as a whole. 
It might also be the case that the management 
would find it unnecessary to develop the principles 
of scientific management with an equal cost for 
staff salaries or other expenses in all departments 
in order to secure satisfactory results. In this 
event, certainly the expense of a planning office 
should be charged to departments in proportion 
to the benefit which they receive from it, rather 
than to make all departments stand an equal pro- 
portional share of the expense, as would be the 
case if a flat general burden charge, as described 
on page 165, were made to the cost of work done 
in all departments. 

Similarly the manufacturing conditions may be 
such as to require a different accounting prac- 
tice or varying cost methods in connection with 
different departments and processes. These va- 
riations in methods affect the amount of time and 
expense necessary in the cost department to ac- 
cumulate the desired information and properly 
dispose of the departmental records. 
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Workmen's Compensation 

The expense incurred for employers' liability 
or workmen's compensation varies directly in 
proportion to the number of employees and the 
relative danger connected with , the operations 
which they perform. This expense can be distrib- 
uted to departments and production centers ex- 
actly in proportion to the payroll (taking into 
consideration the different rates charged for the 
classes of operations performed). 

When the charge is conspicuously small in pro- 
poii;ion to the total burden it may not be worth 
while to distribute it separately, but rather to let 
it go into general burden which is distributed as 
described on page 165. 

Spoiled Work 

A special item of burden that has received too 
little attention is the expense of spoiled or dam- 
aged work and defective material. When a job 
goes bad in a manufacturing department, it is 
either because the material on which the work 
is being done is defective, or because the workman 
has spoiled the job. Spoiling a job may be due 
either to inaccurate or incomplete instructions, or 
to the workmen's carelessness or some mishap. 

The accumulated cost of spoiled or damaged 
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work should be reckoned very carefully. If it is 
due to defective material it may be chargeable to 
the vendor; certainly that should hold to the ex- 
tent of the purchase price, and sometimes arrange- 
ments are made in the nature of a guaranty, that 
will cover factory labor and burden on the defec- 
tive material, or some penalty for defects. Under 
these circumstances there will be no charge to 
burden. 

If the damage is a more or less inevitable risk 
attending a certain type of manufacture, so that 
it wiU be the expected thing to break or damage a 
few pieces in every thousand, the result is merely 
that fewer pieces are finished than were started, 
and the total cost, less salvage for scrap, if any, 
is to be divided over the good pieces finished. 
Here again there is no charge to burden. 

But if the spoilage is not of a kind that can 
properly be assessed against the vendor or the 
job, it becomes a burden charge for the department 
in which it occurs. 

Salaries of Officers 

It is almost always the case that the duties of 
the salaried officials of a company are capable of 
analysis and distribution. The heads of the pur- 
chasing, planning, cost, engineering and experi- 
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mental departments illustrate this fact. A con- 
sideration of the duties of these officials will indi- 
cate to which auxiliary departments their salaries 
should be charged, and this expense should be 
further distributed to manufacturing departments 
and production centers, with the other direct ex- 
penses of these auxiliary departments. 

Distribution to Centers 

Having analyzed this general burden to the ex- 
tent of determining a fair charge for each of the 
main manufacturing departments, the distribution 
from this point to the production centers in each 
department can probably best be made on a pro- 
ductive labor hour basis. This method is arbi- 
trary, but, having carefully determined the proper 
expense for the department in total, the distribu- 
tion is reasonable, and comes as near as any that 
is available to representing the facts. 

To examine all classes of general expense item 
by item not only secures a better analysis of these 
general charges, but also includes them in the ma- 
chine rates as a general burden charge, with the 
other charges which are capable of exact analysis 
and distribution by the production centers. This 
is an important advantage, in that it does away 
with the necessity for an extra cost calculation 
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in order to make a general burden charge against 
each order. 

Total Burden and Machine Bates 

The factors of expense, whose determination 
and distribution have been discussed in the pre- 
ceding chapters of this book, are those most com- 
monly met with in metal working plants. After 
these expenses have been calculated in total, and 
distributed to production centers, they should be 
sunamarized to give an annual burden for each 
production center. This burden divided by the 
standard number of operating hours in the year 
gives an hourly rate to be used in charging burden 
to cost. 

Standard Running Time 

To determine the standard running time per 
year, the regular number of hours per week should 
be multiplied by 52 weeks in the year. From this 
total should be deducted the number of hours lost 
due to legal holidays and other occasions on which 
the plant is closed as an annual occurrence. This 
subtraction gives a standard number of working 
hours which represents the maximum number of 
hours which a production center can operate in 
the course of a year during regular working hours. 
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Anyone who has given serious thought to the 
matter realizes that no establishment wiU operate 
all its machines continuously every working day 
in the year. There is frequently a marked differ- 
ence between theoretically and practicably attain- 
able capacity. Where to draw the line is partly a 
question of judgment at the start of a machine- 
hour burden plan. 

It comes in time, however, to be a matter of 
record or experience. In some establishments 
where careful attention has been given to man- 
agement, it has long been the rule to keep a daily 
record of machines operating and machines idle. 
The cause for idleness is customarily noted as "no 
work," "operator absent," "under repair" or 
some other cause (such as failure of gas, hydraulic 
or compressed air service) that may affect the 
operation of the machine in question. From such 
a record the attainable capacity becomes more and 
more accurately defined by experience. 

In this connection it should be noted that the 
causes for idleness are by no means all alike. * ' No 
work" means unused capacity, and should not be 
deducted from the theoretical to determine the 
practical capacity. The other factors will apply 
to different kinds of equipment in widely different 
degrees. 
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In a drop forge shop, for example, it would be 
necessary during the course of a year, to make 
many minor repairs to the drops during working 
hours, and it would be practically an impossibility 
to attain the maximum number of working hours 
as above determined. In such cases, a reasonable 
allowance should be calculated, based on a study 
of production records, and a corresponding re- 
duction made in the maximum attainable number 
of hours. This total should then be used as a 
divisor iu determining proper hourly rates. 

In case there are some operations or processes 
in a plant, requiring special equipment, which 
will be used only at infrequent periods, an arbi- 
trary number of working hours should preferably 
be adopted as a standard, rather than the regular 
standard time. This practice should be followed 
with great caution, however, and should not be 
used to determine rates for the tools which are 
expected to be regularly employed in production. 

After a standard operating time for each class 
of production centers has been determined, which 
time is attainable providing there is an available 
supply of work and production has been properly 
planned, the failure on the part of a production 
center to work this number of hours represents 
wasted time. The cost of this wasted capacity 
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for manufacturing is reflected in the accumulat- 
ing burden ctarges whioh are not distributed to 
cost as machine rates, and which are termed "ITn- 
eamed Burden. ' ' The next chapter will be devoted 
to a more complete discussion of this loss due to 
idle machine time. 

Burden and Profits 

Burden is predominantly the cost of using plant 
and equipment. To handle burden correctly, not 
only gives results which in themselves are valu- 
able, but also serves to fix the attention of the 
management on the elements of cost and the basis 
of profits, so that a fair comparison may be made 
between one class of goods and another, particu- 
larly to determine which is the most profitable 
and settle manufacturiag and selling policies ac- 
cordingly. 

It is common in most industries to find manu- 
facturers talking of profits per pound, profits per 
yard, profits per piece. Instead of a profit per 
unit, attention should be fixed upon a profit per 
hour for the equipment used. A simple illustra- 
tion of this is a paper mill, where a large propor- 
tion of the expenses are directly connected with 
the paper machine. On one class of product the 
machine can turn out, say 30,000 lbs. a day, in ooni- 
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parison with as little, probably, as 15,000 lbs. of 
another kind of product. The profit per lb. on the 
second kind may be three cents, but only two cents 
on the first kind. To compare these two merely 
by the profit per pound would make it appear more 
advantageous to produce the second product. 
Making the time analysis as indicated above, it 
appears that with the product on which the profit 
is three cents per pound there is a total profit 
per day of only $450, but really the first product 
with a profit of only two cents a pound would give 
a total profit of $600 per day. 

A net profit per year in a business can naturally 
be reduced to a profit per month, per week, per 
day, and per hour if desired, and looked at in this 
way it is easy to see that it is the order making 
the greatest profit per hour for the equipment used 
that makes the greatest net profit at the end of the 
year. 

It is facts like these that make modem cost ac- 
counting not only intensely interesting to those 
who study and practice it, but intensely valuable 
to the manufacturer who uses it. 



CHAPTER XII 

UNEARNED BURDEN 

The six chapters preceding have discussed the 
elements of expense which make up burden and 
have explained how each should be determined in 
total, and analyzed and grouped by production cen- 
ters so that a proper burden for each may be 
known. In the last chapter there is also explained 
the method of determining a standard number of 
operating hours for each production center, which 
is used as a divisor to determine the proper ma- 
chine-hour rate in each case. 

What Unearned Burden Is 

From a consideration of the machine-hour rate 
method of charging burden to cost, it is evident 
that so long as each production center operates 
the standard number of hours each year, all of 
the burden will be charged to cost with the excep- 
tion of slight variances which may occur between 
the anticipated burden charges, based on the expe- 
rience of previous years, and the actual burden 

charges for the current year. But with a curtail- 
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ment of production, resulting in idle equipment not 
used in production, there will be an accumulation 
of burden charges which is not charged to the cost 
of the product. This expense is known as "un- 
earned burden" and is not properly a part of 
manufacturing cost, although it must be recog- 
nized iu the determiuation of a proper selling 
price.^ 

One of the great advantages of the machine- 
hour rate method of charging burden to cost is 
the distinction made between burden properly 
chargeable to cost and unearned burden, which 
represents the cost of wasted capacity for manu- 
facturing.^ A manufacturing cost with unearned 
burdea eliminated serves as a true barometer to 
indicate the general efficiency inside the shop. 
Unearned burden, known as a separate total, 
serves as a true barometer to indicate the effect 
of the industrial situation outside the shop on the 
business in question. A knowledge of both of these 
factors is essential. They must be known in order 
to make intelligent selling prices, but they should 
be known as separate factors, so that the informa- 

^See page 185. 

^ It is possible, but not usual, to get a normal burden rate 
on a man-hour or percentage-on-labor basis. When a normal 
rate is calculated and used, it gives some of the advantages of 
the machine-hour rate as described in this chapter. 
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tion given by each can be used to its full advan- 
tage. To combine them gives a meaningless total, 
made up of two independent variables : One, the 
variation in cost due to manufacturing efficiency; 
the other, the apparent variation in cost due to 
the lack of business, because of the prevailing in- 
dustrial situation. 

The False Theory 

One great weakness of all of the older methods 
of charging burden to cost, and a weakness which 
is also true of the machine-hour rate method, 
provided the theory of unearned burden is not 
clearly understood and properly applied, is that 
they contemplate charging all of the burden 
against the product made, regardless of whether 
the plant is running at full or part capacity. The 
obvious result is that during periods of forced 
production, costs seem low, while during periods 
of curtailed production, costs seem high, since all 
of the burden is distributed over a greater or 
lesser production. 

At the extreme periods in the cycle between 
business depression and prosperity, the executive 
is forced to decide the problems of management 
without the aid of his cost records. In other 
words, this method of handling burden gives 
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widely fluctuating costs, and causes many of the 
present systems of cost accounting to fail just 
when they are most needed. 

The careful and discriminating use of average 
burden costs, as a percentage on labor or other- 
wise, meets part of this difficulty, but in a clumsy 
and imperfect way. The use of such averages 
serves chiefly to combine all the variables, and 
fails entirely to reflect the variations as they oc- 
cur, or to reveal their causes. 

The Correct Theory of Unearned Burden 

Contrary to the general practice stated above, 
the fact is that only a part of the total burden is 
chargeable to the manufacturing cost of the prod- 
uct made during periods of curtailed production, 
the part chargeable being the same percentage of 
the total burden as the curtailed production is of 
the standard production. The burden not charge- 
able represents the cost of unused capacity for 
manufacturing, and is a direct charge against 
profits. 

The cost of this unused capacity for manufac- 
turing must admittedly be met and disposed of in 
some manner. The method here proposed of sep- 
arating this expense from the burden properly 
chargeable to cost not only has the advantage of 
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being logically correct, but also shows at once why- 
cost figures based on the mistaken theory in such 
common use must be abandoned in times of busi- 
ness depression. 

To illustrate, suppose that a manufacturer es- 
tablishes two plants in different cities and starts 
to manufacture ammunition. For a time produc- 
tion is forced and the business is very profitable, 
but eventually production is so curtailed that one 
plant is shut down completely while the other 
operates at normal capacity. The product from 
the plant still in operation would obviously have 
the same cost that it had previously, but the con- 
tinuing burden on the other plant (taxes, insur- 
ance, depreciation, interest on the investment, 
heat, if continued, watchmen, fire protection, etc.) 
would have to be deducted from the profits made 
in the working plant. This burden might be so 
great as to take all the profits out of the business 
as a whole, but the cost of 'producing ammv/nition 
in the first plant would not be increased because 
the second plant was idle. 

If, instead of establishing these factories in dif- 
ferent cities, the manufacturer had established 
them in two different buildings in the same town, 
he would still have an idle plant eating up the 
profits of the operating plant, 
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Again let us suppose that instead of establish- 
ing these plants in different buildings, he had 
placed them in adjoining departments in the same 
building. Following the illustration to the only 
logical conclusion, when one of these departments 
is closed down, it is not fair to add the burden of 
that department to the cost of the product made 
in the other, but rather we must consider the bur- 
den of that department a drain upon the profits 
earned by the other department. 

The fallacy of charging the burden of idle de- 
partments to the cost of the work being done in 
operating departments is further illustrated if 
we consider a manufacturer who can either make 
his product entirely at his own plant or buy some 
of the parts. At a time when business is poor, his 
cost records show that a certain part costs $2 to 
manufacture, whereas it could be purchased for 
$1.80. The elements of the $2 cost are 40 cents for 
material, 80 cents for labor and 80 cents for bur- 
den. During a busy period the cost of the piece 
was $1.60 because the burden charge was then 40 
cents instead of 80 cents. 

Now if the manufacturer had found that he could 
buy the parts at a saving of 20 cents each when 
operating at full capacity, he might well have done 
so. His costs would then have shown him an op- 
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portunity to save money. But if lie is guided 
blindly by his costs in a dull period and purchases 
the parts he simply increases his losses. Any ex- 
ecutive would realize that, although it apparently 
cost 20 cents more to make the part than to buy it, 
the 80 cents burden carried by the part when made 
would have to be recovered out of the profits on 
the other work if the part was bought outside. 

The manufacturer knows, therefore, that he 
will lose the least money by continuing to make the 
parts at an apparent loss.^ In doing so he disre- 
gards his costs. They have failed. Unconsciously 
perhaps, he admits that he has a fair weather cost 
system, and that there is something fundamentally 
wrong which makes his costs useless as a guide 
except under normal conditions — ^when they are 
least needed. 

In this simple illustration it is easy to see why 
the manufacturer should continue to make the part 
rather than buy outside. But unfortunately 
when a manufacturer is conducting a large and 
varied business, the problem of knowing on which 
part and product he is making or losing money, 
and of forming manufacturing and selling policies 
based on this knowledge, is a much more diflBcult 

^ For a more detailed discussion of a related point, see 
page 288. 



18^ COST ACCOUNTING 

matter. Consequently, those executives who be- 
lieve that all burden should be added to the cost 
of the product made, however curtailed the pro- 
duction may be, must disregard their cost figures 
entirely at such times and guide their business by 
"judgment." We all realize that by following 
the false theory they would simply force them- 
selves out of business. 

A cost system which will be dependable under 
all business conditions must, therefore, take into 
consideration the fact that every manufacturing 
plant has the capacity for a certain production, 
and incurs burden charges in maintaining that ca- 
pacity, and that these charges must be distributed 
over the standard production. This means the 
determination of machine rates, or standard 
hourly charges, for the use of each production 
center, and an accumulation of expense represent- 
ing the cost of wasted capacity when the produc- 
tion center is idle. 

Lost working time may be due to mismanage- 
ment or to general trade depression. A portion 
of the burden under these conditions will remain 
unabsorbed in cost, since part of the equipment 
has been idle. But the cost of the product made 
in other production centers during this time has 
not been any greater because of the idle produc- 
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tion centers. Thus the influence of varying pro- 
duction on costs is removed, and costs rise or fall 
directly with the manufacturing efficiency of the 
factory, unaffected by the influences of varying 
volumes of output. 

The unearned burden in any one department 
usually represents conditions beyond the control 
of the department itself, but with unearned bur- 
den eliminated, the imit cost of similar orders 
may be fairly compared from one period to an- 
other, and made the basis for a satisfactory meas- 
ure of the operating efficiency of the department. 

Standards for Costs 

These unit costs may always be compared with 
the standards of efficiency which have been estab- 
lished. If the cost accounting is to be of maxi- 
mum value, much emphasis must be laid on the 
importance of knowing more than present cost 
alone. Costs should be established which repre- 
sent standards by which to gain a true conception 
of the value of results. It is impossible to ascer- 
tain whether or not a standard is being realized, 
if indeed it is not impossible to establish the 
standard itself, when the accidental circumstances 
of existing business conditions are allowed to in- 
fluence the cost figures. 
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When the efficiency of a department is measured 
in this manner, there is no guesswork by which 
a foreman is able to dodge responsibility that is 
really his. Analysis of the burden charges shows 
that certain expenses are under his direct control. 
If he is made responsible for these expenses and 
perhaps given inducements for cutting them down, 
a substantial saving can often be made. 

Method of Handling Unearned Burden 

Because unearned burden is not properly 
chargeable to manufacturing cost does not mean, 
however, that this expense can be noted and 
promptly forgotten. If this were done, and sell- 
ing prices were based on manufacturing costs only, 
a manufacturer might find that there was suffi- 
cient unearned burden to wipe out his apparent 
margin of profit and put him out of business. 
The amount of unearned burden incident to the 
operation of a business must be taken into consid- 
eration when making selling prices. This should 
not be the unearned burden at any particular time, 
nor perhaps for any one year, but a figure based 
on an intelligent survey of past industrial con- 
ditions, and an attempt to forecast what the 
future may bring forth. 

For the purpose of estimating selling prices 
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this expense can probably best be expressed as 
a percentage of manufacturing costs. It will 
also be advisable to determine this percentage 
by classes of product, if some lines contribute more 
heavily than others toward making up the total 
unearned burden. In a paper mill, for example, 
manufacturing both machine dried and loft dried 
paper, long runs on machine dried paper would 
leave the loft drying facilities entirely unutilized. 
In a textile miU making a variety of products, 
there would be a classification of equipment on 
different lines of manufacture, and through a se- 
ries of years there would undoubtedly be more 
idleness in some departments than others. There 
would be a similar problem ia a factory making 
both wood and steel fumitare. 

These illustrations will serve to indicate the 
scope and character of the problem. It is possi- 
ble always to allocate the unearned burden at the 
points where it occurs. Whenever it is possible 
also to analyze the unearned burden as a factor of 
the selling price of the different kinds of product, 
that should be done. 

Monthly cost reports show comparatively the 
amount of unearned burden, indicating the ten- 
dency of business conditions. This unearned bur- 
den may either be charged off each period to Loss 
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and Gain, or a reserve may be accumulated out 
of profits during busy times, to whicli the un- 
earned burden may be charged during times of 
business depression. Because of the alternate 
periods of depression and prosperity, it is vitally 
important to know the cost of unused capacity in 
times of depression and to provide for it in times 
of prosperity. The distribution of earnings to 
stockholders is stabilized by accumulating in this 
way a surplus from part of the earnings of good 
years in order that dividends may continue to be 
paid during subsequent poor years when earnings 
fall off. 

When burden has been handled as outlined, the 
executive knows each month what percentage of 
the total burden is unearned, and the amount of 
this unearned burden in dollars and cents. He 
should know what this will average in one, three 
or five years. He should know how much his sell- 
ing prices must be increased in order to meet the 
average cost of unearned burden. Or, assuming 
that selling prices are so fixed by competition, or 
other conditions, that it is absolutely impossible to 
increase them, he should also know how much the 
volume of his sales must be increased, to accom- 
plish the desired end. 

The cost of unearned burden must be met, either 
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by increasing prices, so that the increased revenue 
will provide a profit to offset the expense of un- 
earned burden, or by increasing sales, and there- 
fore, volume of product, to the point where there 
will be no unearned burden. If these alternatives 
are impossible, then unearned burden will be a 
direct drain on Profit and Loss, and if this draia 
continually exceeds the net profits from manufac- 
turing, the business will be a failure. 

By having these pertiuent figures continually 
before him, an executive can see absolutely in 
which direction his business is heading. He will 
have records which can be relied upon under all 
business conditions to give such information as 
will enable him to plan his manufacturing and 
selling policies to the best advantage. 



CHAPTER Xin 

THE VERIFICATION OF BURDEN ESTIMATES 

The analysis of the elements of cost making up 
burden, the careful determination of hourly rates, 
and the separation of unearned burden from man- 
ufacturing costs insures burden charges which 
are correct. In order to make this method a com- 
plete success, however, provision should be made 
for proving by the proper accumulation of cost 
records that the scheduled burden, determined as 
described in Chapters VIII-XI continues to be 
proper, and that increases in plant, changing man- 
ufacturing conditions, or economies introduced, 
have not brought about results which necessitate 
the revision of the hourly rates. 

This proof is secured by setting up the calcu- 
lated burden of each department as a standard 
with which to compare current costs. A compari- 
son of the scheduled and actual burden charges 
by departments is usually a suflScient analysis 
for practical purposes, although in the case of 
very large production centers, the comparison 

may preferably be made by these centers. Since 
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the burden charges are developed in detail by pro- 
duction centers, the burden factor charges to all 
centers in a department should be summarized to 
give the total of each of the factors for the de- 
partment (as well as the total department bur- 
den). 

Four Week Periods 

The practice of making cost comparisons on the 
basis of thirteen four week periods during the cal- 
endar year is gradually increasing. This plan 
can be readily incorporated with the general ac- 
countiag, and it is obviously advantageous from 
a cost accounting point of view, to have compara- 
tive cost periods more nearly equal in length.^ 
The scheduled burden of each department for the 
year should, therefore, be divided into thirteen 
equal parts. This applies not only to the total, 
but to each of the factors making up the total 
burden, so that the accumulation of current burden 
costs can be compared item for item with the 
schedule. 

It will be found that the actual costs of some 
factors can preferably be debited each week, while 



1 There are a few establishments, especially those which do 
not pay in even weekly or two weekly periods, in which this 
plan should aot be recommended, 
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others will receive a debit but once a period. In 
order to keep the current cost work up to date, it 
is advisable to make as many weekly entries as 
possible, rather than to allow a considerable 
amount of work to accumulate until the close of a 
period, which delays closing the general books and 
diminishes the value of the cost records accord- 
ingly. These weekly debits can usually include 
the cost of supplies requisitioned by each depart- 
ment during the week, the indirect labor charges 
to departments from the weekly payroll analysis, 
and the cost of departmental repairs, summarized 
from the material, labor and burden charges for 
the work done during the week by the maintenance 
department. 

At the end of each four week or monthly period 
those factors which can best be distributed pe- 
riodically are totaled and distributed to depart- 
ments. The cost of operating the power plant, for 
example, will be accumulated for the period and 
at the end of this time, this actual expense will 
be distributed to departments either on the basis 
of actual power delivered, if meter readings are 
available; or on the basis of percentages, if this 
course is necessary. A standard journal entry 
will also be made each period, which will debit 
each department with its scheduled share of in- 



VERIFYING BURDEN ESTIMATES 191 

terest on investment, taxes, insurance and depre- 
ciation, known in total as fixed charges, and credit 
corresponding reserve accounts. 

Burden Variance 

Summarizing tlie actual expense of all of the 
factors making up burden, gives the total expense 
of each factor and also the total departmental 
burden for the period. This summary affords a 
direct comparison between the scheduled cost of 
each of the burden factors and the actual cost. 
A difference between the estimated and the actual 
expense is known as a burden variance. A con- 
tinued burden variance, either over or under the 
schedule, indicates an error in settiag the schedule, 
or a change in the amount of the expense, and a 
revision of the schedule and hourly rates should 
be made accordingly. 

It will be noted that some of the factors which 
make up the total burden are under the control 
of the executives, while the expense of other fac- 
tors is directly under the supervision of the heads 
of departments. For example, rent and equip- 
ment charges which have been termed fixed 
charges, bear a direct relation to the investment 
which the executives have made in buildings and 
equipment. An increase in the amount of these 
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fixed charges is the result of a decision on the 
part of the management to increase the amount of 
capital invested. 

Fixing Responsibility 

The second class of charges ai^ under the direct 
supervision of the department heads. These 
charges are for supplies, repairs, indirect labor, 
etc. The proposed method of summarizing cur- 
rent burden costs, and comparing them with 
standard scheduled costs, affords a continuous 
check to indicate the economy with which these 
expenses are being incurred. A review of these 
current burden charges will show immediately 
when any foreman is allowing his payroll for indi- 
rect labor to increase out of proportion to the 
work which he is turning out. Similarly the cost 
of supplies used in each department can be com- 
pared period after period and any increase in this 
cost at once known. The cost of the repairs which 
a foreman is ordering is summarized and com- 
pared with the scheduled charge. These are prac- 
tical examples of an expense budget.^ 

When the burden in each department has been 
carefully scheduled by elements, or component 
parts, and proven to be accurate by the accumula- 

1 8ee Chapter XIV. 
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tion of current costs, there is no guesswork by 
■which, a foreman can dodge responsibility that is 
really his, when costs are found to be inoreasiag. 
The majority of the operating burden charges are 
under his direct supervision, and if he is made 
responsible for these expenses and perhaps given 
inducement for cutting them down, a substantial 
saving can often be made. Certainly any increase 
in cost can be investigated, promptly and checked, 
unless the increase is found to be warranted by 
a corresponding volume of production. Actual 
costs compared with standard scheduled costs ac- 
curately measure the value of the results obtained. 

Supplies in Burden 

In the case of materials or supplies, such as 
paint, lacquer, insulating, or plating materials, 
which may be handled as a burden charge or a 
scheduled cost, the supplies factor may be further 
analyzed to give a periodical comparison of the 
cost of the individual supphes consumed. This 
comparison not only serves the purpose of prov- 
ing that the charges to cost have been correct, but 
when the cost of the supplies consumed is com- 
pared with corresponding cost and production 
records, the economy of their use is at once indi- 
cated. 
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Burden Earned 

The amount of each department's burden which 
has been charged to cost by the hourly rates 
during the four week period should be summarized 
and compared with the actual burden for the pe- 
riod. The difference between the burden charged 
to cost and the actual burden for the period repre- 
sents unearned burden, which, when summarized 
for all of the departments in the plant, represents 
the total unearned burden for the period. The 
earned burden, or the burden which has been 
charged to cost during the period, is entered as 
a credit against the total burden of the depart- 
ment. The corresponding debits have been made 
when burden charges were posted to cost cards, 
or in total to Work-in-Process. 

The unearned burden, or the balance still re- 
maining in the departmental accounts, should be 
closed to Loss and Gain^ for the period, since 
these charges represent the cost due to idle ca- 
pacity for manufacturing. The information which 
can be obtained from this monthly recapitulation 
and comparison of scheduled burden, actual bur- 
den, earned burden and unearned burden, becomes 
an almost indispensable source of information. 

' See pages 184-187. 



VERIFYING BURDEN ESTIMATES 195 

In the preceding chapters of this book we have 
discussed the methods of accumulating material, 
labor and burden charges to give a manufactur- 
ing cost. A brief summary may serve to fix the 
main arguments in the reader's mind. 

It is impossible properly to determine the cost 
of a product, unless each element of cost is prop- 
erly determined and accumulated. The principal 
weakaess in methods of cost accounting now in 
general use is that burden charges are not accu- 
rately analyzed and distributed to cost, and there- 
fore correct charges cannot be made to different 
lines of product for the relative expense of using 
the different kinds of equipmeht required in their 
manufacture. 

Furthermore, since all of the burden is usually 
charged to the cost of the product made, costs 
seem to vary not only with manufacturing effi- 
ciency, but with volume of manufacture at the 
time. As there is no relation between these two 
variables, the average is without meaning. 

The difficulties which have heretofore generally 
stood in the way of accurate burden charges, may 
be met as outlined in the preceding chapters, and 
by the method of analyzing, scheduling and dis- 
tributing burden as described in this book the 
elements making up burden can be charged to cost 
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on a logical basis, and as definitely and accurately 
as labor and material costs. 

The practice of distinguishing between burden 
earned and properly charged to manufacturing 
cost, and unearned burden, which is a charge to 
the Loss and Grain account, removes entirely the 
improper influence on cost of varying volumes of 
production, and consequently allows the cost fig- 
ure to reflect the true tendency of efficiency within 
the shop. 

Finally the periodical summary of operating 
expenses by departments compared with the esti- 
mated expenditures affords a continual check, 
not only to iusure that the scheduled burden is 
correct, but also as to the efficiency with which 
these expenditures are being made. 



CHAPTER XIV 

THE BUDGET SYSTEM 

In discussing public finance, one hears a great 
deal about budgets, and budget systems are com- 
ing into use in many progressive manufacturing 
establisbments. The idea is given effect in part 
by just such an analysis of expense as that which 
has been described in the preceding chapters of 
this book, separating the fixed charges from the 
variable costs, and scheduling both, but particu- 
larly the variables, with as much accuracy and 
precision as the available information will per- 
mit. 

When the variable items of factory expense are 
considered in detail, attention is immediately fixed 
on the kinds of expense that are incurred, and the 
means that may be employed for keeping them un- 
der control. Supplies, for example, get into cost 
by being issued from a storeroom. Indirect labor 
mounts up as a departmental charge when the 
superintendent or foreman employs additional 
helpers, or truckers. The wasteful use of sup- 
plieis and the employment of unnecessary indirect 
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or so-called "non-productive" workers are some 
of the characteristic leaks in industries which are 
to be stopped only by a systematic control of such 
expenses. This means establishing definite lines 
of responsibility, with some plan to be sure that 
a control is effective and the responsibility en- 
forced. 

Forecasts of Expenses 

Some large organizations have found it highly 
advantageous to have each department head sub- 
mit an estimate of his expenses for the coming 
year. This budget is then passed upon by the 
chief executive, the appropriation made, and the 
department manager is expected to keep within 
the appropriation. The budget may be made to 
cover the expense of operating on the basis of a 
production equal to that of the period just passed, 
or a production increased to any extent which the 
management may wish to contemplate. Provision 
may also be made for experimental work, the in- 
stallation of new methods, or for any conditions 
that may arise. 

The writer knows of organizations where this 
plan has worked very successfully both from the 
viewpoint of the management and the department 
chiefs. It gives the management accurate infor- 
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mation on which to base financial arrangements, 
and once the appropriation is fixed, there is no 
necessity for further attention to details of ex- 
penses, except as reports may indicate that a cer- 
tain department is running over its appropriation. 
It puts the responsibility on the department head 
for watching the detailed expenses, and by giv- 
ing him a more direct insight into the financial 
side of his department, creates an interest not 
easily secured in any other way. In a broad way 
the management is only interested to see that the 
department heads keep within their appropriation 
as a whole, not seriously concerning itself if one 
item of expense exceeds the appropriation, provid- 
ing this is offset by a decrease in some other ex- 
pense. 

Illogical Curtailment 

Too often it is the case that the manager of an 
organization, lacking accurate information as to 
departmental expenses, and feeling only that ex- 
penses must be reduced somewhere, calls first one 
department head and then another, and demands 
an arbitrary decrease in the expense of their sev- 
eral departments. The department heads in their 
turn, having no accurate information, but feeling 
only the spur of the management, and the neces- 
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sity of cutting expenses somewhere, curtail labor 
force or dispense with, certain information without 
any sufficient consideration of the results. This 
is probably unfair to some of the discharged em- 
ployees. The information dispensed with may 
be highly important, and the general result is 
that the curtailment is applied unintelligently, 
producing a general feeling of discontent and 
injustice, and frequently decreasing rather than 
increasing the net profits. 

Departmental Budgets 

There are great possibilities in a budget plan 
in a well organized business. The head of a com- 
paratively large department may demand budgets 
from the heads of the several divisions under him, 
and some organizations go so far as to get bud- 
gets from foremen covering supplies and other 
expenses. In the case of supplies, a foreman is 
asked not only to give a budget for his require- 
ments for a year, but also to give the storekeeper 
his monthly requirements a few days before the 
beginning of the month. These supplies are then 
set aside for him and delivered as he may re- 
quire, but he cannot exceed his budget without ap- 
proval from the superintendent. This plan, which 
has been worked out successfully in large Indus- 
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trial plants and on some well managed railroads, is 
simply the budget plan carried a few steps farther. 
Many of the items of expense which are incurred 
by the department heads are influenced by the 
volume of business done, or by other factors which 
are beyond their individual control. It is surpris- 
ing, however, how these items increase beyond 
their just proportions when not closely watched 
by some one in touch with conditions. 

Flan Demands Accurate Accounting 

Another advantage of a budget system, and by 
no means the least important one, is that it com- 
pels an accurate distribution of all charges by the 
accounting department.' Under this plan a depart- 
ment head making his estimate for the coming 
year's expenses from records of past perform- 
ances, is going to be doubly sure that these records 
are accurate, and also that after a budget is once 
agreed upon and the appropriation settled, he is 
charged only with items which properly belong 
to his department, and no more than a fair share 
of the expenses which are distributed over several 
departments. 

In respect to budgets for current operating ex- 
penses, it is particularly essential that the account- 
ing methods be scientific. It goes without saying 
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that the accounts must be correct, but that is 
not enough. A business should be scientifically 
studied with the object of learning all the facts 
and then a system of accounting installed whereby 
these facts will be intelligently assembled and re- 
corded, and presented to the executives in a read- 
able form. 

Preparing for Increased Production 

In a business conducted largely on borrowed 
capital, or where the volume of the factory out- 
put must be determined some months ahead, it 
is necessary for the executives to know what the 
expenses for the coming year are to be. Often 
this is approximated by taking a percentage of 
the direct labor, or selling price, as shown by 
the previous year's operations; but all too fre- 
quently the results at the end of the year do not 
agree with this estimate. In a business of any 
size, there are too many items which have no di- 
rect relation to each other and are influenced in 
varying degrees by diverse factors, to permit the 
determination of a safe total in such a manner. 
With the proper records, however, an executive 
or department head can very accurately forecast 
any item of expense. 

Perhaps one of the most difficult problems which 
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an executive has to solve is that of preparing for 
production on a much larger scale, either through 
the buUding of additional factories, or a purchase 
of additional equipment to install in the old fac- 
tory. In either ease he probably knows what hia 
direct labor costs and material costs will be, but 
as a rule he has no accurate information on which 
to base an estimate of the other expenses he will 
have to incur to take care of this increased pro- 
duction. 

If the problem is approached with the right 
kind of analytical methods, it is surprising to find 
how nearly every item of expense can be deter- 
mined in advance and standards or schedules de- 
termined by which subsequent operations may be 
checked. 

The budget idea may be as easily applied to 
asset expenditures as to operating expenses, and 
the request for an appropriation for new or im- 
proved equipment may be accompanied by an esti- 
mate of the saving anticipated. This estimate 
should later be checked with the actual perform- 
ance. 

Both assets and operating expenses must be 
considered in the financial program of any busi- 
ness that is growing rapidly, and executives who 
have accustomed themselves to forecasts arranged 
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in this way, operate with a degree of security 
which no other methods can provide. 

Budgets for a Small Business 

The impression may be gained from a reading 
of this chapter that the budget idea is applicable 
only to a huge business in which the executive 
is removed from detail and gives numerous subor- 
dinates large responsibilities for expenditures. 
Under such circumstances, it is true, the budget 
plan is well nigh indispensable for intelligent or 
successful management, but in many a smaller 
business there is much to be gained if the man- 
ager, even if he be the sole proprietor, will fore- 
cast his operations, being guided as much as pos- 
sible by previous experience and, of course, taking 
into account such changes and developments as 
are likely to occur. 

In any business, large or small, it is certainly 
a tremendous advantage to analyze the expenses, 
separating those that may vary from those that 
are practically fixed, and making such a record oi 
the variables that those in charge can know 
whether they are reasonable with reference to the 
volume of product, or other variable factors in 
operating conditions. 



CHAPTER XV 

MONTHLY STATEMENTS 

Eeference has already been made (at the con- 
clusion of Chapter XII) to the importance and 
the great practical utility of the right kind of cost 
reports for monthly or four weeks periods. Un- 
fortunately, too many establishments depend too 
much, or perhaps exclusively, on periodical fac- 
tory or shop reports ; and while they will usually 
have some very useful cost information, they do 
not have it properly coordinated, or, as the ex- 
pression is almost universally used, ' ' tied in ' ' with 
the general bookkeeping. 

In a modern industrial establishment it is highly 
desirable to go further and provide suitable and 
regular reports for financial control in the shape 
of periodical balance sheets and profit and loss 
statements. A good cost system is indispensable 
for securing reports of this character in an indus- 
trial establishment. 

Balance Sheet 

According to the kind of bookkeeping that was 
universal a few years ago, and which unfortunately 
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still lingers as the only guide to final results in a 
great many establishments, an inventory would 
be taken annually, or possibly more or less fre- 
quently, and only on the dates of such stock-taking 
would the owners have anything like an accurate 
statement of their assets, and accordingly of their 
profits since the preceding inventory period. 

When an adequate cost system is in operation, it 
is a simple matter to operate controlling accounts 
which will represent the current balances in in- 
ventories of all kinds, including work-in-process, 
as well as raw materials and finished goods. The 
value of purchased goods is naturally added to 
these inventories. The cost system keeps track 
of the transfers of values from raw material, 
through work-in-process, to inventories of finished 
goods, from which withdrawals are subtracted 
(and charged against cost of goods sold). 

As these are the asset items that change in value 
from month to month, as work progresses between 
inventories, and a cost system makes it possible 
to know these values accurately, the management 
can have a dependable balance sheet on any con- 
venient closing date without the trouble and ex- 
pense of an actual stock-taking. Cash and ac- 
counts receivable among current assets, and plant 
values, are easy enough to know in total at all 
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times ; and liabilities for notes and accounts pay- 
able, accrued obligations, and bonded debts are 
usually correctly and completely stated. 

With known inventory assets, therefore, the ex- 
ecutives may have a complete balance sheet to 
which they can refer with confidence for the finan- 
cial standing of the business. This is frequently 
a great convenience to a concern that is maintain- 
ing close relations with bankers or note brokers, 
and would like to present dependable statements 
at short notice or frequent intervals. The fact 
that a concern can do this has a favorable influ- 
ence on the "live" credit men among the bankers, 

Profit and Loss Statement 

The kind of financial control afforded by annual 
or even semi-annual inventories is today generally 
regarded as insufficient for all but the smallest 
establishments, in which all of the details of the 
business oome under the immediate personal su- 
pervision of one or two partners or executives. 
It is dangerous, moreover, to rely on annual in- 
ventories for information as to how the business 
is progressing, and accurate information in re- 
gard to progress is frequently of greater im- 
portance than the balance sheet ; for it often hap- 
pens that everybody concerned knows (without an 
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actual balance sheet) that the enterprise can meet 
all its obligations, whereas they do not know, as 
they should at frequent and regular intervals, 
whether it is making or losing money, and how 
much. 

This knowledge as to profits from current op- 
erations is easily enough secured if only the 
management has an accurate report of the cost 
value of goods sold, and of the various expenses 
of the business, chargeable to manufacturing cost 
or otherwise, as defined in the preceding chapters 
of this volume. 

In support of the Loss and Gain statement to 
be prepared every month, or every four weeks, it 
is to be expected that the accounting department 
will supply the executives with statements in ap- 
propriate form for each department, showing such 
significant items as direct charges (the so-called 
"productive" labor and material consumed), bur- 
den absorbed or applied, units or quantity of prod- 
uct turned out, and the details of indirect charges 
of every kind, as defined in Chapters VI to XIII, 
inclusive. If these figures for each month, or 
four weeks' period, are checked against the pre- 
viously established budget, as described in Chap- 
ter XIV, the executives will have a very close con- 
trol of factory operations. 



CHAPTEE XVI 

FOUNDRY COSTS 

Too many foundries are being directed without 
adequate information coming to the executives as 
to the cost of the product of different kinds, or 
for different customers ; "without sufficient control 
of expense, or adequate information regarding 
the cost of unused capacity; and all too frequently 
"without a production plan "which "will enable the 
management to get the largest output and the 
greatest profit from the facilities available. This 
is due to the widespread belief that it is impos- 
sible, or impracticable from the standpoint of 
clerical expense, to have more accurate informa- 
tion. 

There are few foundry executives, however, who 
doubt that they could use precise information of 
this kind for a more efficient conduct of their op- 
erations, if only they could get the records that 
they need promptly and economically. It is the 
purpose of this chapter to point out how these 
results, admitted by all to be so highly desirable, 
can be secured. 
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Objects of Foundry Cost Accountiiig 

There are three principal objects to be attained 
by operating an adequate cost and accounting 
practice in a foundry. 

First, the management should know the costs 
on each line of work, and therefore the profits on 
the product made for the individual customer. 
The importance of this information will vary in 
different conununities, and in different foundries, 
according to the number of customers served and 
the amount of competition, and therefore the ac- 
curacy with which quotations must be made. (As 
to customers this applies only to a jobbing foun- 
dry.) 

Second, it is aU-important that the foundry 
management should have daily reports, and weekly 
and monthly summaries, of the cost of foundry 
operations. If the volume of work is fluctuating, 
it is obviously necessary to watch closely the rela- 
tion between direct molding and core making la- 
bor and miscellaneous indirect operating costs. 
There will naturally be daily reports showing the 
kind and quantity of material charged, the ratio 
of metal to fuel, the amount of metal poured out 
of the daily melt, and the proportion of good and 
bad castings, made. Some of this is only statis- 
tical information, and some of it, as, for example, 
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the cost of spoiled castings, becomes much, more 
significant when reduced to dollars and cents. 

Third, if a foundry is asked to make individual 
castings which are important as to weight, diffi- 
culty of molding, core making, cleaning, require- 
ments as to metal, hardness, etc., so that special 
attention is required at every stage, it will be de- 
sirable in such special cases to calculate the cost 
of individual castings (that is, individual pat- 
terns). In a jobbing foundry, handling work for 
different customers, the character of their pat- 
terns will obviously be taken into account in quot- 
ing a price, and if that price is uniform for all the 
requirements of one customer there is not much to 
be gained by attempting to get costs on individual 
castings, except occasionally to see that one or 
two patterns are not costing too much above the 
average. 

But in a foundry where the "work is done almost 
solely for the machine shop in the same business, 
the only kind of cost accounting beyond averages 
that will be of much value is one that will get costs 
on individual castings, or possibly on groups, like 
the castings for a line of pumps, for example, in 
contrast with a line of gasoline engines, if both 
are made in the same foundry and machine shop. 

From this brief survey it is plain that the object 
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to be secured by cost acoounting mil vary greatly 
in different foundries, so that what may be an 
obvious necessity ia one plant will be a matter 
of iadifference in another. The reader should 
bear this carefully in mind in reading the follow- 
ing paragraphs. 

Production 

An adequate production scheme is one of the es- 
sentials for efficient foundry management. It is 
also the framework for the cost accounting. 

There should be a record of all patterns on 
hand, properly indexed so that they may readily 
be located. This record should show the date, and 
from whom received, storage location, pattern 
mmiber, and how many castings are to be made 
from each pattern. When customers' patterns 
are returned the date of the return should be noted 
on the pattern record before the card is removed 
to the transfer file. 

Upon receipt of an order for castings at least 
three copies of the production order can be used 
effectively. One should remain in the productioii 
department, filed by customers or manufacturing 
classification, and twt) copies go forward to the 
foundry foreman, one for his file and one as an 
order for patterns. A summary of these orders 
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is kept by the production clerk, classified by cus- 
tomers, and if desirable for production purposes, 
according to weight of castings or grade of metal. 
A color scheme may be used in connection with 
production orders, different colors representing 
the various weight or grade classifications. A 
daily analysis of this summary is made by the 
production clerk and foundry foreman, and the 
production for succeeding days determined. 
Postings are made to this record crediting the 
good castings made each day, and leaving as a 
balance the number of castings for each pattern 
yet to be made. 

When new patterns are received at the foundry 
the gross weight of castings to be made from these 
patterns is calculated. By maintaining the record 
outlined in the preceding paragraph, the produc- 
tion ahead of the plant can be closely estimated. 

Production orders as issued to the foundry 
should be given serial numbers. These order num- 
bers can be so arranged as to indicate a customer, 
a class of work, a pattern, or if desirable, all 
three. 

Labw 

The labor cost wiU be sharply divided between 
direct and indirect charges. Even if the direct 
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charges are not further subdivided, the total pay- 
roll should be separated into cupola labor, molding, 
core making, cleaning, pattern work, and carpenter 
shop. In most cases there should be a subdivision 
of molding and core making labor which will show 
the time consumed by molders and core makers 
against individual production orders (and on large 
work, on which cleaning is important, a similar 
division of cleaning labor). 

All indirect labor (except that connected with 
the molding and core making-^and possibly clean- 
ing departments) should be charged to appropri- 
ate burden centers and subsequently distributed 
to job cost cards on the basis of pounds of good 
castings made. The indirect labor associated with 
molding and core making will be charged from 
the labor distribution to the molding or core mak- 
ing burden centers, and applied to costs through 
the hourly burden rate of these centers. 

Materials and Supplies 

The principal material costs in a foundry are 
those for pig iron, scrap and fuel charged into the 
cupola. There is also a considerable expense for 
molding and core making supplies, brick, fur- 
nace linings, and general items such as heating 
fuel, building and equipment repairs, etc. The dis- 
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position of these miscellaneous charges will be dis- 
cussed in a subsequent paragraph. 

The material charged to the cupola is the prin- 
cipal cost of melted metal, although the total cost 
of metal is composed of fixed charges on the in- 
vestment in cupola equipment and raw material 
inventories, cupola repairs and the labor of the 
cupola gang. In any well run foundry there is a 
daily report of materials charged, and weekly and 
monthly summaries, from which the values of the 
materials consumed may be readily calculated as 
a charge to the cost of melted metal. 

A perpetual inventory should be maintained for 
all materials and supplies. This does not neces- 
sarily mean that detailed stores cards should be 
maintained, covering all items of supplies. But 
separate accounts should be kept (including 
freight as well as purchase price — and unloading 
costs when kept separate) for such important 
items as pig iron, scrap, coke, molding sand, etc. 
General supplies may well be grouped in a store- 
room, for which one person should be responsible. 
The balances on hand may be checked individu- 
ally as convenient. If various sections of the in- 
ventory are checked at regular intervals, a very 
accurate record can be maintained, so that it is 
possible to prepare a reliable statement of Loss 
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and Gain at the end of each period without taking 
a physical inventory. 

It is highly advisable that such supplies as naUs, 
gaggers, etc., be kept under stores control. Large 
savings have been effected by requiring the fore- 
man of the molding and core making departments 
to issue requisitions for this class of supplies, 
which are a charge to burden in the respective 
departments. 

Burden 

Overhead charges or burden is an important 
part of the cost of product in an ordinary foun- 
dry. Foundry land, it is true, is usually cheap, 
and the buildings are relatively inexpensive; but 
repairs are high, especially to cupola and equip- 
ment, if they are to be kept in good order ; depre- 
ciation is rapid, and the current charges for super- 
vision, indirect labor, and supplies are consider- 
able. It is highly important that the current 
charges should be allocated and charged to the 
product accurately. 

The natural divisions of a foundry are the cu- 
pola and the departments for molding, core mak- 
ing and cleaning. A large space may be devoted 
to pattern storage, and in some foundries, to a 
pattern shop, and a carpenter shop for repairs. 
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The land and building charges and the fixed 
charges on equipment, described in detail in Chap- 
ters VI to IX will be determined and assessed 
to departments according to the space they oc- 
cupy, and the value of the equipment which they 
use. 

The labor cost for foremen wiU be part of the 
burden of molding and of core making, and of the 
pattern shop and carpenter shop if they are large 
enough to have charges of this kind. Cleaning 
labor may all be thrown together and assessed, 
with other general charges as a cost per hundred 
pounds on all the work done, but if the foundry is 
handling large castings which individually take 
several hours to be cleaned or chipped, these costs 
should be charged separately just as much as 
molding or core making labor, and in such cases 
the labor of foremen will be charged to burden 
as in other departments. 

Some foundry executives may question the im- 
portance of dividing overhead or burden as above 
described. They may believe that average costs for 
metal, molding, core making, cleaning, etc., are all 
that is necessary, and where the product is very 
uniform, a fairly good control of foundry opera- 
tions may be secured in this way. 

All foundrymen, however, recognize the widely 
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varying labor costs for molding and core making 
on castings of different weights and different 
shapes. It is the difference in labor cost that at- 
tracts attention, but it takes only a little analysis 
to show that there is a burden on molding separate 
from that on core making. If an accurate distinc- 
tion between the cost of light and heavy castings 
is desired, it is lessential to separate the burden 
costs as well as the labor costs, and charge these 
burdens in proportion to the work actually done 
in the respective departments and not as a flat 
average over the entire output. 

Collecting Casting Costs 

The elements of cost in a casting are the cost of 
metal at the spout, and the costs of molding, core 
making and cleaning. There is overhead or burden 
to be reckoned in connection with all these costs, 
and there are certain general expenses, as for 
power, heat and light and supervision, that must 
be considered and spread in an appropriate way 
over the product. 

These costs will be accimiulated on job cards for 
individual production orders. It is a question of 
discretion as to just what a production order 
should cover. In most foundries it will stand for 
a class of product, or for an individual customer's 
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requirements, but in some instances, as previously- 
noted, individual castings will be made on sepa- 
rate production orders. 

A job card should provide for the hours and 
amount of core making and molding labor, pounds 
of good and defective castings made, and a memo- 
randum as to the loss through returns and allow- 
ances. The hours and amount of core making and 
molding labor will be posted from daily labor 
tickets, and the weight of castings, both good and 
defective, from the daily production reports. A 
memorandum of loss by returns and allowances 
will be obtained from the accounting department 
as credits are issued. 

The burden of the core making and molding de- 
partments will be applied to the corresponding 
labor charges, preferably on the basis of the pro- 
ductive hours already charged. 

If the work is large, cleaning labor and burden 
will appear as separate items on the individual 
cards. Any charges for patterns, or machine work 
that may be done strictly as a foundry cost, will 
be accumulated on a separate cost card, but should 
be included on the cost-of-castings card under the 
heading of Other Charges. 
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Cost of Metal 

The cost of metal at the spout, as accumulated 
in the account set up for this purpose, is to be dis- 
tributed to the job cards in proportion to castings 
made. Some managements will desire to have the 
material cost of metal and the cupola operating 
or conversion cost shown separately ^ on the pro- 
duction orders; but if this division is made, it 
seems logical to go a step further and show cupola 
material, labor and burden all separately. 

Just what course is adopted in this respect will 
depend on the view taten in regard to defective 
castings, and as it cannot always be known whether 
castings are defective as soon as they are broken 
out of the sand, it seems wiser to distribute all 
of the cupola costs to all of the castings made. 
Those that prove defective have a scrap value. If 
this is regarded as equal to the average cost of 
the cupola charge, the cost of the defective cast- 
ings will be merely the molding and core making 
labor and burden (and conversion cost, if stated 
separately from other cupola costs) which has 
been incurred in their making. 

The same result can be secured by distributing 
the cost of metal on the basis of good castings 
made, and distributing the cupola labor, burden 

'These costs are separate, of course, on the cupola report. 
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and fuel on the total weight of castings made, both 
good and defective. 

A total will be obtained as to both gross weight 
and amount, from which the weight only of de- 
fective castings will be deducted; if the metal cost 
is charged on the basis of good castings. If the 
metal cost is on the basis of gross weight, both the 
weight and value of scrap will be deducted. Ac- 
cording to either plan, this will leave the net 
weight of good castings, and the total cost of both 
good and defective, less the scrap value of the 
defective castings. 

General Burden 

To the cost as above determined, general bur- 
den should be applied, representing miscellane- 
ous foundry expenses, at a rate per hundred 
pounds. 

One who has read attentively Chapters VI to 
XIII, inclusive, will understand clearly how the 
elements of burden in a foundry are to be recog- 
nized and distributed, but after the best possible 
analysis of charges of this character, and their 
distribution to cupola, and to the departments of 
molding, core making, cleaning, etc., some general 
charges will remain for such items as general su- 
pervision, clerical labor, shipping, delivery and 
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the costs of defective castings returned from cus- 
tomers (less scrap value) . If the product is fairly 
uniform and rather small, all the costs of cleaning 
can be conveniently thrown in the general burden 
and distributed on a pound basis. 

Pattern Expense 

The expense for flasks and patterns, including 
repairs as well as fixed charges, is logically part 
of the molding burden, but this is sometimes 
thrown into general burden. , 

The policy of different foundries will naturally 
vary in respect to the cost of new patterns. In a 
jobbing foundry where the customers own the pat- 
terns this factor will not have to be considered, 
but in a foundry making for its own machine shop, 
it wiU be considered part of the foundry cost. The 
general upkeep of patterns may fairly be included 
in molding burden, but the cost of new patterns 
should be accumulated on individual pattern or- 
ders, even if the final charge is to an expense ac- 
count. 

Patterns are an asset to a certain extent, and if 
a foundry is rapidly increasing its line, it is logical 
to increase the asset in patterns, but after a line 
has been fully established an increase in the as- 
sets on account of patterns should be made very 
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cautiously, and practically all expense of this kind 
charged as maintenance. 

Sunrmaxizing Costs 

To complete an adequate cost and accounting 
plan for a foundry, provision should be made for 
summarizing various records. The distribution of 
labor and materials and also the development of 
burden, has already been explained. 

The total cost of the cupola will be distributed 
to individual production orders or job cards, ac- 
cording to one of the two plans previously out- 
lined, and the total will be a credit to the Cupola 
account and a charge to individual orders. A sum- 
mary of the production orders in respect to labor 
and departmental burden will provide credits to 
the respective labor and burden accounts, and the 
total cost of the finished castings will be charged 
to an account called "Cost of Groods Sold" by 
individual customers, if immediately shipped, or 
be transferred to a machine shop inventory. The 
foundry cost cards should be designed to provide 
for a convenient posting of shipments (weight and 
cost value), and to carry forward the remaining 
inventory to the operations of the nex;t period.* 

^A few fonndries maintain a stock of clean castings that 
have not been machined, but this is almost nniformly for the 
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On eontintious jobs, sucli as work for a regular 
customer, or on any special work that is not fin- 
ished in the month in which, it is started, there will 
be material, labor and burden costs in the succeed- 
ing period, in addition to those brought forward 
from the previous period. The balances, both 
weights and cost values, determined at the end 
of each period (month or four weeks) are an in- 
ventory of work-in-process, and the total of the 
balances on the job cards should agree with the 
controlling account in the general ledger. This 
bookkeeping agreement should be established as a 
matter of course every period, and a physical in- 
ventory should be taken and compared with the 
job cards from time to time as may be convenient, 
so that the management may be sure that the 
values and the weights are actually on hand 

Upon each cost card there should be provision 
for such information as the selling price, cost of 
goods sold, gross profit, loss on returns and al- 
lowances and net profit. These items should be 
proved, by means of summaries, with the con- 
trolling accounts in the ledger. 

benefit of the machine shop rather than the foundry, and the 
value of such raw castings is much better transferred to the 
raw material inventory in the machine shop, rather than 
carried as inventory of finished work in the foundiy. 
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With an accounting plan in operation as defined 
in this chapter, the management of any foundry 
can have accurate costs on each class of castings 
made or sold, know profits on each customer, and 
have at the end of the month a dependable bal- 
ance sheet and earnings statement. These results, 
moreover, can be secured with a surprisingly 
small amount of clerical labor beyond what is 
absolutely necessary for the orderly conduct of 
any business. 

Foundry and Machine Shop Separate 

So many foundries operate in conjunction with 
machine shops under the same management, that it 
seems in order to add a word of caution that the 
management should always make sure that the 
cost of operations are equitably divided between 
machine shop and foundry. This is particularly 
important to a company that is doing jobbing work 
in the foundry, besides supplying castings for its 
own shop. The income from casting sales will 
naturally be set apart, but unless special care is 
taken, the charges applicable to the foundry will 
not be known and determined with equal accuracy. 

A foundry that is doing jobbing work is very 
likely to be in competition with other foundries 
and, while the jobbing business may be desirable 
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to make up tonnage, and work the foundry econom- 
ically, any decision to take business of this kind or 
let it go should be made only on the basis of ac- 
curate information as to what it actually costs and 
what, if anything, the foundry will lose from un- 
earned burden, as discussed in Chapter XII, if the 
outside work is dropped. 



CHAPTEE XVII 

TEXTILE COSTS 

Many things contribute to the efficiency of tex- 
tile mill management. When a business is small, 
its success usually depends on the ability, fore- 
sight and good judgment of one or two energetic 
men. As the business grows, methods and system 
must more and more take the place of the man- 
ager's personal oversight, and the need increases 
for accounting, sound in principle and simple in 
operation. 

Many textile mills still have an accounting prac- 
tice that operates on the principle of an old-fash- 
ioned "merchandise account"; that is, there is an 
inventory or stock-taking at the beginning of a 
fiscal period, purchases and operating costs are 
charged and the sales credited during the period, 
and only the taking of another inventory reveals 
in any conclusive or accurate way the profits which 
the business has earned. 

In contrast to such a practice, modem indus- 
trial accounting records the transfer of values 
from an inventory of raw material, combined with 
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labor and burden, through what is commonly 
called "work-in-process" to an iuventory account 
for finished goods, and finally to cost of goods 
sold; all with appropriate subdivisions (for grade, 
size, patterns, etc.), to make this kind of a record 
easy to keep, and as useful as possible to the oper- 
ating ofl&cials of the mill. 

The things of primary importance in textile 
accounting are adequate stock records, the accur- 
ate distribution of expenses, and cost accounting 
that iacludes aU the elements of costs and may be 
proved with the bookkeeping, monthly, quarterly 
or at the close of the year. Such accounting is a 
help to efficient management, not only as it traces 
and records values, but also as it may be made a 
powerful agent for production control. 

It therefore follows that the accounting struc- 
ture should to some extent parallel the mill or- 
ganization; that is, the material used, the labor 
and expense in the several departments, and the 
production, should be so reported that it will 
appear regularly whether the policies of the man- 
agement are being carried out by the superintend- 
ent and overseers, and just how much has or has 
not been accomplished by the head of each depart- 
ment. Proper reports should relieve the mill man- 
ager of details, and at the same time so visualize 



TEXTILE COSTS 229 

conditions that his personal effort may be felt 
wherever and whenever necessary. 

Plant Accounts 

Many textile mills work on a wrong principle in 
handling their accounts for plant and equipment. 
In times of prosperity the values of the plant are 
written down, or important additions are made 
without any corresponding increase in the book 
values. This may be conservative, but it is wrong 
in principle and often bad policy, as many a man- 
agement has learned when it became desirable to 
make a favorable showing of plant values in con- 
nection with the issue of new stocks or bonds. 
It is furthermore true that unless some accurate 
account is kept of plant values, the management 
does not know how much plant or equipment is 
devoted to a particular department and therefore 
what the real costs of manufacturing are. 

On the other hand, if the business is not pros- 
perous, frequently no provision of any kind is 
made for depreciation, although it must be ad- 
mitted that buildings and equipment deteriorate. 
They may be kept in repair, and for a long time 
they may be as efficient in use as a new plant, but 
the time will come when it will not be good policy 
to make any more repairs ; either because the gen- 
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eral deterioration has been so serious that repairs 
will not restore the original efficiency of the plant, 
or because it is no longer as well adapted to the 
business as a newer type of building or machine. 
Sometimes the plant has to be abandoned for a 
new location. In some industries there is a pecu- 
liar danger that equipment will become old-fash- 
ioned. In other cases the course of deterioration 
is very rapid; but always, without exception, 
there should be an intelligent provision for de- 
preciation. See Chapter VI. 

Accounting for Current Assets 

Cost accounting, however, has to do principally 
with the value of current assets and their trans- 
formation from inventories of raw materials 
through work-in-process to finished product. 

If the industry is small and the product uniform, 
as, for example, a mill in which the entire product 
is grain bags of one size and quality, the inventory 
requirements may be met very well by a thorough, 
honest stock-taking once a year, or once in six 
months, and the cost accounting by a practice 
which divides the value of material consumed, the 
total cost of labor and the total annual overhead 
expense, by the number of bags produced, using 
the resulting quotients as the cost per bag for each 
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of the three elements. The conditions are the same 
in a mill making any standard goods like 3-yard 
sheetings, or exclusively a count of 65 yam, and 
there are many other illustrations of the same 
principle. Cost accounting for an absolutely uni- 
form product is an extremely simple matter. 

If the business is large, however, and the manu- 
factured product diversified, made at varying 
costs, held as finished product varying lengths of 
time, and sold under differing conditions, this 
simple accounting is by nq means adequate. 

An adequate cost accounting practice must fol- 
low the goods with as much precision as possible, 
accumulating data as the work-in-process moves 
from department to department, and concluding 
with a cost of finished cloth made up in detail of 
the costs of the successive operations through 
which the product has come. 

Manufacturing Burden 

The main elements of burden in a textile mill 
should be developed and distributed to depart- 
ments as outlined in Chapters V to Xm. 

Within a department there may be one or more 
production centers, corresponding to operations, 
such as carding, spinning, quilling, warping; or 
different groups of looms, if the mill has different 
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sizes or different makes. The equipment in each, 
production center represents an investment of 
capital; it requires the payment of taxes and in- 
surance; it suffers depreciation (even more rapid 
than the building), and it incurs charges for 
power, repairs, and such indirect items as super- 
intendence, inspection, and helpers' services. If 
the mill shuts down, the power may be shut off 
and the overseers and second hands dismissed; 
but so long as it runs, however short handed, or 
however inefficient, these charges do not change 
materially; and the important items of interest, 
taxes, insurance, depreciation, etc. (with the 
possible exception of repairs) are not one whit 
less. 

All that has been described so far is overhead ex- 
pense, more properly termed burden,^ and does 
not include any labor applied directly to the prod- 
uct (Uke that of the operative who is dressing 
warps or tending a loom). 

This great accumulation of burden represents 
manufacturing capacity. Each department, or if 
the calculation is carried to details, each dressing 
wheel or loom, has a known annual burden. Its 
cost per hour is determined by dividing the total 
burden by the hours in the working schedule, and 

^ See footnote, page 11. 
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the shorter the schedule, the greater the hourly- 
cost for burden.^ 

With the buildings completed and the equipment 
installed, the management is ready to hire opera- 
tives and start the raw material through the mill. 
The fabrics are designed, the yam spun or pur- 
chased, some of it is dyed, the warps are dressed, 
the filling is wound, the loom brings the warp 
and filling together, and the completed cloth goes 
through the finishing room, and perhaps the dye- 
house, to the shipper. Throughout its course, the 
yam and cloth have absorbed successive incre- 
ments of direct or productive labor, and of the 
burden pertaining to the production centers 
through which they have passed. 

The difficult part of cost accounting is to get a 
correct distribution and application of overhead 
expense or burden. Very few mills have calcu- 
lated the burden element in cost with any degree 
of precision. 

Correct Burden Distribution 

A textile mill presents striking opportunities 
for the correct application of burden according 
to two plans that meet this test in every way. 

^Li a shorter day, nevertheless, there may be a real in- 
crease in total efficiency and net profits. 
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Weaving labor, for example, is usually paid for 
at piece rates, and the corresponding burden, prop- 
erly understood, is a rate for the loom, just as 
definite and just as easily charged to cost as the 
labor of weaving. A machine rate, correctly cal- 
culated, has the characteristics of a royalty charge, 
such as a shoe manufacturer pays on leased ma- 
chinery. The analogy is remarkably close, except 
that the royalty does not include the expense inci- 
dental to space, power, or supervision. Anyone 
who has appreciated the simplicity and precision 
with which shoe manufacturing labor and burden 
costs are calculated (the material cost is far from 
simple) will understand the great advantages of 
getting a method equally simple and relia,ble for 
textiles. 

Some textile processes, however, cannot be han- 
dled in this way. Dyeing, for example, is almost 
uniformly paid for as day labor. The employees 
often divide their time in too much detail to be 
made a matter of record ; and the dyehouse burden, 
although clearly identified as belonging to this 
department, cannot be applied to the individual 
fabric any more easily than the dyehouse labor. 
Under such conditions the burden and labor are 
merged into "a process rate," and charged to the 
manufactured product on the basis of unit costs. 
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TMs last example illustrates the fundamental 
importance of correct burden distribution, namely, 
that it identifies burden charges with the manu- 
facturing process (carding, spinning, dyeing, 
warping, weaving, etc.), to which the space and 
equipment are devoted. Only when burden is 
distributed in this definite way. to each depart- 
ment, or each operation, can a mill owner or execu- 
tive know the real cost of successive steps of manu- 
facture; and only when the costs are known step 
by step is it possible to speak with confidence of 
the total.^ Once the burden is allocated, it may be 
applied to the manufactured product either as a 
machine rate, or a process rate ; or for the sake 
of simplicity, in dealing with unimportant totals, 
by older and less accurate methods. 

Standards 

Every manufacturer has in mind more or less 
definite labor standards — how many yards, pounds 
or pieces his operatives should complete in a given 
time. When such standards have been carefully 
established, they may be used not only as a guide 
to productive efficiency, but the cost accounting 
may be reduced to such totals by classes, as wiU 

^ If the product is absolutely homogeneous, like grain baga 
or 3-yard sheetings, this statement does not apply. 
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prove from time to time that the normal or stand- 
ard costs previously determined are being real- 
ized in actual operation. 

For most textile mills it would be a great step 
forward to consider standards of output not 
merely in terms of labor cost, but rather in terms 
of inclusive cost. Burden is frequently more 
costly than labor. That is a statement which may 
not hold true beyond criticism in the textile in- 
dustry, but in the other industries burden is some- 
times twice the labor ; and even when they are of 
only equal importance, a five per cent gain or loss 
in efficiency means twice as much in dollars and 
cents, if the reckoning is made including burden. 
Many manufacturers are now half-hearted in 
their critical inspection of operating efficiency be- 
cause the manufacturing statistics that come to 
the manager's desk usually fail to measure the 
loss or gain accurately. They are thus regarded 
as indicating only a tendency, to be encouraged or 
corrected, rather than definite failure or success 
in utilizing manufacturing resources worth so 
many dollars per day. 

Measuring Loss from Idle Equipment 

It is essential to distinguish clearly between 
losses or gains on fabrics actually made and sold, 
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and losses due to slack production or inefficient 
use of equipment. 

It must be borne in mind that the finished 
product of a textile mill has absorbed only the 
burden of the equipment actually used in its manu- 
facture. It has not absorbed the burden of unused 
equipment or idle machinery. If the mill is 
equipped to do its own spinning, and the manage- 
ment decides to purchase yarn, the idle spinning 
frames have contributed nothing to the product. 
It is obviously unfair to charge into the cost of 
goods the burden charges on the dyeing depart- 
ment when the goods are not dyed. If the volume 
of dyed goods has dropped to nothing, certainly 
the white goods have not increased in cost. If 
only three-quarters of the looms run, the idle re- 
mainder have not helped make the pieces of cloth 
actually manufactured, and although the mill may 
go into bankruptcy because it cannot utilize its 
equipment, the cost of the fabrics actually made is 
not greater on that account. 

The burden on idle machinery is no more a part 
of the cost of manufacture (unless due to enforced 
seasonal variations) than the burden on a mill 
owned by another corporation. When there is a 
proper distribution and application of expense 
burden, only that burden is charged to cost wMch 



238 COST ACCOUNTING 

represents the equipment utilized in manufacture, 
and burden not applied remains as a balance to 
be charged direct to the Loss and Gain account at 
the end of a month, six months, or a year.^ For 
any management to know how much is lost in each 
department through idle machinery or wasted ca- 
pacity may be more important than the exact 
knowledge of inclusive costs already discussed. 
It is another phase of that careful scrutiny of in- 
dustrial efficiency so indispensable to successful 
management. 

Effect on Sales Policy 

If the distinction is maintained between losses 
or gains on goods made and sold, and losses due 
to restricted output, the management will consider 
sales policies in a much more certain way than 
is ever possible when the facts are obscured in 
the haze of average costs, calculated on varying 
volumes of product. In respect to burden it is 
frequently true that costs figured as averages vary 
beyond all hope of comparison as the volume of 
output goes up or down. 

When a cost accounting practice is maintained 
that distinguishes carefully between prime costs 

^FoT a more detailed discussion of this subject, see Chap- 
ter XII. 
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for material and labor (which vary almost directly 
with the volume) , and overhead charges or burden, 
the mill management can see exactly in times of 
slack production at what price they can take any 
line that is offered and get something to carry 
the burden of the mill, in addition to the direct 
cost of labor and material. This, it must be ad- 
mitted, is to some extent a matter of policy, for 
a mill may decide to hold its price and restrict 
its output, rather than break the market by quot- 
ing prices that will give them temporarily a little 
additional profit. 

Although textile mills are primarily industrial 
establishments in which the attention is fixed on 
manufacturing, good merchandising often plays 
an important part in the success of the business. 
It cannot be known positively what is good mer- 
chandising unless attention is given to such con- 
siderations as have just been named. 

Fixing Responsibility Between Mill and Selling House 

Good accounting is helpful to the sales policy 
of the business in other important respects. Tex- 
tile mills that are not making an absolutely stand- 
ard product must plan selling campaigns in co- 
operation with the selling house, or on the advice 
of their own selling organization, with the idea 
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that a product made at a calculated cost may be 
sold on prices and terms that may be forecasted 
with more or less accuracy. Under such condi- 
tions, it is of the utmost importance to remove all 
occasion for dispute between the mill and the sell- 
ing organization as to the responsibility for the 
success or failure of such a plan, and what is more 
important, to fix definitely the responsibility for 
any failure that there may be to realize expecta- 
tions. This highly important result may be se- 
cured by an accounting device which gives the mill 
definite credit for its own performance, credits the 
selling house for the net results of actual sales, 
and also charges against it any losses which result 
from a failure to realize nominal prices. Under 
some circumstances, this feature of a modem ac- 
counting practice may be the final step necessary 
to secure the harmonious and successful manage- 
ment which is the ideal in all business operations. 

Analysis of Sales and Profits 

When the mill management has detailed costs, 
they can know the margin of profit between sales 
and manufacturing cost on each class or grade of 
product. The results will then be shown, not only 
as a total gain or loss on sales for the season, but 
as an analysis of operating results on which the 
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management can select with certainty tlie more 
profitable products. Detailed costs are indispen- 
sable for accurate estimates on new lines of goods 
so that the management may avoid the mistake of 
taking on styles or lines that will not pay a 
profit. 

Not only will a more exact knowledge of costs 
help a mill management to direct the attack of the 
selling force on the market, but when a mill is 
selling a variety of product at various margins of 
profit, it is not merely the amount that a sales- 
man sells, but rather the amomit of profit on his 
sales which is really important to his employers. 
This distinction becomes important in a large sell- 
ing organization, and of course it cannot be made 
effectively except on a very exact and reliable 
knowledge of manufacturing costs. 
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CANDY COSTS 

Candy manufacturers have been accustomed to 
regard their business as "peculiar," and have pro- 
fessed to believe that it did not afford the same 
opportunity as other industries for the effective 
application of modem cost accounting princi- 
ples. 

When we consider the industry in a broad way, 
we find that candy is made in many comparatively 
small factories, as well as in the huge plants 
which are characteristic of other lines of industry. 
As a natural result, competition is very keen, and 
some of it not as well informed as it should be, 
largely because a man starting in business with 
small capital has not as much experience as a 
man who has accumulated and is using the larger 
investment. A second important consideration 
is that most candy manufacturers are making a 
great variety of product. There is thus grave 
danger that a business, profitable as a whole, may 
be carrying one or two lines which, if their true 
costs were known, would be shown as subtracting 
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from, rather than adding to, the total profits of 
the business. 

Many concerns still have an accounting practice 
that operates on the principle of an old-fashioned 
"merchandise account"; that is, there is an in- 
ventory at the beginning of a year, purchases and 
operating costs are charged and the sales credited, 
and only the taking of another inventory reveals 
in any conclusive or accurate way the profits which 
the business has earned. This information is of 
practically no assistance iu showing which lines 
have been handled at a profit and which at a loss. 
When candies that sell from five or ten cents a 
pound up to forty or fifty cents are made in the 
same department, and often on the same machine, 
it is absolutely necessary that a reliable method 
of figuring costs be used in order to make sure 
that all these lines are profitable. Only then will 
the manufacturer know which lines are most 
worth while to push, and on which he can afford 
to spend money for advertising and selling ex- 
penses. 

Success in the candy business, furthermore, fre- 
quently requires something more than the right 
product made at the right cost price. With the 
selling cost in the business increasing in compari- 
son with the cost of production, it is of the utmost 
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importance that every sort and kind of selling cost 
should be carefully separated from the direct cost 
of manufacturing. 

For some kinds of trade there are heavy addi- 
tional expenses for packages and containers of 
various kinds, and it is particularly important that 
these costs should be kept accurately and entirely 
separate from candy manufacturing. The manu- 
facturer who makes his own boxes and does his 
own printing is in competition with more or less 
similar supplies which he might purchase from 
outsiders, and he should know at all times how 
much he gains or loses by having the work done 
in his own factory. 

Schedule Costs of Materials and Labor 

The cost of candy, as of any other product, is 
made up of material, labor and burden. In many 
industries the rule should be followed of manu- 
facturing well defined lots, or orders, and collect- 
ing the actual cost of each order for material, labor 
and burden as accurately as circumstances will 
permit. When this principle is faithfully ob- 
served, and the bookkeeping carefully done, the 
product of the factory has then absorbed all of 
the manufacturing cost. 

It is hardly possible to apply this rule generally 
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to th.e manufacture of candy. It may be done in 
the case of large lots of lozenges or wafers, or 
possibly on some other kinds of bard candy, but 
generally we must depend upon an entirely dif- 
ferent principle to get reliable costs of the various 
products. 

Almost all candy is made on a formula, and ac- 
curacy in mixing the ingredients is an important 
consideration in getting a satisfactory product. 
It is therefore possible to make a schedule of the 
material contents of any kind of candy manufac- 
tured in the factory, which will probably be more 
reliable as a basis of calculating costs than the 
weights which would be reported of materials 
drawn on requisition. If proper care is taken, 
from time to time, to check up the results from 
operating on these schedules, a manufacturer wiU 
have very satisfactory information as to the ma- 
terial cost of his product. 

If piece rates have been established, labor costs 
can be reckoned in the same way and just as ac- 
curately. Even where wages are paid on the 
basis of day work, the calculation of average daily 
production for each employee will give unit costs 
which are reasonably satisfactory. It is of the 
utmost importance that labor and material costs, 
however calculated, should be checked up very 
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closely each week by comparing the total estimated 
labor costs in each department with the total pro- 
ductive payroll, and the total estimated material 
costs with the quantities drawn from stock. 

Base Price for Materials 

As in other industries, the market prices of the 
raw materials used in making candy fluctuate con- 
siderably, and the plan here proposed for taking 
care of this fluctuation is equally applicable in 
many lines. 

When scheduling the material cost of a standard 
batch of candy, the quantities are of course known 
from the formula, which is scientifically worked 
out to give uniformly the best results. If the raw 
material prices were fixed it would be a very sim- 
ple matter to calculate the cost of the batch, and 
of all batches made, and the total would agree al- 
most exactly with the value as well as the quan- 
tities of the materials drawn from stores. The 
most important raw material, sugar, fluctuates 
from month to month, from week to week, and 
sometimes from day to day, and while minor fluc- 
tuations can be disregarded, any considerable in- 
crease or decrease must be reflected in the cost, 
and if maintained will in most cases be reflected 
in the selling price also. It is important to record 
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these fluctuations, first, to determine the effect 
upon the selling price, and second, to keep the cost 
up-to-date. 

This can be done by calculating for a finished 
batch of candy, which will be made up of various 
original and secondary ingredients, the propor- 
tionate amount of the original ingredient in a 
batch, say of 100 pounds. A sliding scale of cost 
prices is then figured to show the difference in 
the cost that will result from an increase of say 
one quarter of a cent a pound on sugar. This 
table can be made to cover several fluctuations, in 
fact as many as are likely to occur, and after it 
is once figured out, there need be no recalculating 
unless there is a change in the formula. 

Distribute Burden Correctly 

The most difficult, and indeed the most impor- 
tant problem to be solved in ascertaining satisfac- 
tory costs for various kinds of candy is the dis- 
tribution of overhead charges or burden, which 
may comprise one-third, or even more, of the total 
cost of the product. The mistake is often made 
of assuming that burden has some fixed relation 
to the material or labor elements of cost. The 
most that can be said for a calculation of burden 
as a percentage of labor entering into the cost is 
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that it is a simple way to make the calculation. If 
several varieties of product are made in. a depart- 
ment where the employees are paid about the same 
rate of wages, and the various products require 
nearly a uniform amount of labor, a fairly ac- 
curate distribution of overhead or burden will be 
secured by reckoning it as a percentage of direct 
labor cost. 

Conditions, however, are not as simple as this 
in many departments and almost never in a candy 
factory as a whole. Large and costly machinery 
is used in some departments and not in others, on 
some products and not on others, and any plan 
which fails to take account of these differences is 
sure to bring out cost figures which are far from 
accurate. For example, the cost of chocolate 
dipping by hand should not carry the same burden 
as when this operation is done on the enrober, 
although the enrober, like other semi-automatic 
machinery, saves in direct labor many times the 
additional cost for the fixed charges of burden. 

Before proceeding with the explanation as to 
how the costs should be calculated if they are to 
agree with the facts, it should be pointed out that 
it is even less satisfactory to reckon overhead or 
burden as a percentage of the combined material 
and labor costs. The material cost of candy varies 



CANDY COSTS 249 

very widely with the grade and character of the 
material used. It does not follow, however, be- 
cause the material cost of one confection is 18 or 
20 cents per pound that the burden on that product 
is any more than that on a product in which the 
material cost is only 9 or 10 cents per pound. 

Most of the elements of burden vary with the 
time required for manufacturing. Assuming that 
the labor cost is the same on these two products, 
and that the overhead is added to both on the basis 
of a percentage of the combined cost of labor and 
material, a greater burden is thereby added to the 
higher priced candy than really belongs to it. It 
may be that the profit is sufficient to take care of 
it. But does the manufacturer want to sell the 
cheaper goods at a loss? When there is charged 
to the higher grade goods some part of the burden 
which belongs to the lower grade, the resulting 
calculated costs are below the actual costs. As 
the margin of profit is usually small on this line 
of product, it is extremely dangerous not to be 
sure that the burden is properly distributed. 

Burden 

The main elements of burden for a candy fac- 
tory should be developed and distributed to de- 
partments as outlined in Chapters V to XIII. 
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In every department there are additional in- 
direct costs such as labor of foreman and helpers, 
and special charges for gas or steam heat, and in 
chocolate departments and factories, for refrig- 
eration. Although these elements of cost may be 
neglected or not stated, they are, nevertheless, 
taking their proper share or more of what is fig- 
ured without them as gross profits. 

There are other charges connected with the man- 
agement of a candy factory, which are not neces- 
sarily weU expressed through the departmental 
burden. Such are charges for administrative sal- 
aries, bookkeeping, cost accounting, superinten- 
dence, medical inspection, lunch rooms, and the 
general charges of management not specifically 
and directly connected with the operation of the 
several departments. These are charges which in 
a small factory should be applied in a fairly uni- 
form way over all the product of the establish- 
ment, probably on a per pound basis. This charge 
may be known as general burden, and since it is 
uniform, it may be applied to the cost of each kind 
of product with very little additional work. 

This use of general burden should be carefully 
distinguished from the objectionable practice of 
throwing important elements of indirect costs to- 
gether in a "general expense" account, concealing 
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the leaks and wastes that reduce efficiency and cur- 
tail profits. Many manufacturers have no doubt 
been satisfied to handle burden in vague and gen- 
eral terms because they have not known of any 
better way to dispose of it. 

Make Division Between Departments 

In a large factory, there is usually a distinct 
division between departments, and the costs can 
readily be accumulated for each separate manu- 
facturing process, such as grinding cocoa beans, 
preparing coating, mixing material for centers and 
dipping. There is first the cost of the materials 
which make up the confection. This can be deter- 
mined very accurately from the formula (which 
must be carefully followed if the product is to be 
right), and the use of base prices as outlined on 
page 246. The cooking of the materials, the melt- 
ing, casting and cutting may all be kept separate, 
and the overhead or burden charge for each of 
these operations, or the department as a whole, 
must be added to the labor and material to give 
the total cost of a certain kind of product. 

In the cost calculations, it is of course necessary 
to make a fair allowance for the increase in the 
weight of materials, due to the water which is 
added, and the decrease due to the small amounts 
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of waste in the different operations. There will 
be also a credit for the scrap made in casting or 
cutting, and the final result will be the total net 
cost of a certain number of pounds of hard candy 
or centers ready for dipping. The necessary in- 
formation can be obtained from the production 
records which are now kept in most factories. 

The next operation in making chocolates is the 
dipping of the centers. The principal cost of 
dipping is the cost of the chocolate and this will 
be accumulated on a separate record, showing the 
labor, material and burden cost of the chocolate of 
each mixture and grade. The cost of the centers 
as already figured, plus the chocolate, will give the 
total material cost of the finished candy. From 
this total will be deducted the centers scrapped in 
dipping, and to this net material cost will be added 
the labor for dipping and the burden. The. dif- 
ferent methods of dipping or coating illustrate the 
necessity of making an accurate distribution of 
the burden, as some chocolates will be dipped by 
hand and others on the enrober, with less labor 
but a greater burden charge. 

Separate Packing Costs 

After hard candy has been cut or the chocolates 
have been dipped and cooled, we have what is 
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really tte flat manufacturing cost. There are ad- 
ditional expenses, however, for finishing prac- 
tically every kind of candy, as it is packed in boxes, 
jars, kegs, pails, tins, etc., using papers, seals, 
ribbons and labels. A schedule of the finishing 
specifications and cost may be used in figuring the 
cost of the finished package, just as a schedule of 
the material may be used in making a calculation 
of .the material cost of the centers as already 
explaiaed. 

In addition to the packing material, there is the 
labor cost of packing; that is, packing, wrapping 
and sealing, tying and labeling, and bowing, to- 
gether with the burden for each of these opera- 
tions, or for the finishing department as the whole, 
depending upon the size of the factory and the 
method in which these operations are carried on. 
The bulk cost of the candy ready for packing, 
plus the finishing materials and labor, less the de- 
ductions for seconds, is the final finished cost per 
pound and per package. The bulk cost of mixtures 
is the total of the bulk costs of the individual pieces 
in the mixture. These costs vary greatly, and as 
some of the pieces cost more than the average sell- 
ing price of the whole, the make-up of each mix- 
ture must be accurately calculated.^ 
^ See page 245, 
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Do Not Estimate from Tests Only 

Many candy manufacturers have worked out a 
system of estimates, and have made test runs of 
new lines of candy, as well as several tests a year 
on each of the regular lines, to check up the costs 
from which their selling prices have been figured. 
Few manufacturers have attempted to check up 
costs weekly and monthly with the actual results 
as shown by the bookkeeping: that is, the con- 
sumption of materials and supplies; the labor 
paid, both direct and indirect ; and the general ex- 
penses of the business. Test runs, no matter how 
carefully made, are merely an indication of how 
work is being done. Employees are considerably 
more efficient when they are under observation 
during tests, than in their general work, when 
they know that no definite records are being made 
of their performance which will be finally figured 
out as part of the costs. 

Prove the Scheduled Costs 

The plan already suggested of scheduling the 
cost of materials from the formula, and of labor 
from piece rates or day rates divided by the esti- 
mated production, will make it a simple matter to 
figure out the cost of each lot of goods at the 
scheduled price. Production at these calculated 
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costs will be credited to an account which, has 
previously been charged with the actual consump- 
tion of the materials and the actual direct labor 
from the payroll, together with the burden of the 
department. Any differences in the material or 
labor accoimts will represent either work-in- 
process or a slight variation between the estimated 
and the actual costs. If these variations are large, 
the estimates should be checked up and revised. 
Variations in the burden accounts have the special 
significance explained in Chapter XIII. 

This constant verification of the estimates with 
the actual results in all of the departments is of 
the utmost importance to the management. The 
manager then knows exactly what is happening in 
all the departments of the factory, and can be sure 
that the costs as figured are substantially correct 
and may be relied upon in fixing selling prices.^ 

The method of checking up the accounts, cur- 
rently, gives not only the advantage of the test run 
but the added advantage that these estimates are 
in total checked up with the bookkeeping. It is 
not necessary to wait for an inventory in order 

^ The same principles, of scheduling costs and proving them 
in total with the actual figures, are being used in a large num- 
ber of different industries with exceptionally good practical 
results. 
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to find out (from the Profit and Loss account) 
whether the regular performance of the factory 
averages near enough to the work on test runs 
to yield a total profit equal to the estimated mar- 
gin between costs and selling prices. Very often 
a manufacturer has carefully kept a memorandum 
record of costs and confidently believes that he 
will make a profit at the end of the year of, say, 
$25,000. When he takes an inventory and finds 
that this is reduced to $15,000 or less, he then has 
no way of looking back over the year's work to 
put his finger on the exact sources of the waste 
and inefficiency that have crept in to cut his profits 
in half. 



CHAPTER XIX 

PAPER MANUFACTURING COSTS 

The basis of good cost accounting is analysis. 
This is especially true in a paper mill where the 
analytical method is used in two distinct ways: 
First, when we recognize that paper making is 
made up of many distinct operations •, and second, 
when we separate burden into its elements and 
consider each element in applying the burden to 
the product manufactured. 

The Oost of Half-stuff 

As examples of the many operations : Eags are 
taken from storage, thrashed, sorted, inspected, 
cut and dusted. They are then cooked for several 
hours, after which they are washed and bleached 
and finally run into a drainer. 

This entire chain of operations is directed solely 
to making one of the components of paper com- 
monly known as * ' half-stuff. ' ' In tracing the man- 
ufacturing operations thus far, we have passed by 
another subsidiary process, the manufacture of 
bleach. 

257 
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If we are considering paper making from wood 
pulp, there is the long chain of mechanical and 
chemical operations resulting in the sulphite or 
soda pulp, which is as distinct a product as if it 
were manufactured in another plant. For each 
operation the cost should he determined, including 
labor, chemicals and supplies used in the depart- 
ments, and burden. As to rags, this can be done 
lot by lot, showing what proportion sorts to grade, 
how much and what kinds are sorted out to be sold 
or used later, and the cost of the successive opera- 
tions on each lot from thrashing to the drainer. 
The cost of wood pulp is the sum of the unit costs 
of the successive processes by which it is made. 

The Cost of Rough Paper 

When a furnish has been prescribed for any 
paper, it may include not only half-stuff and one or 
more kinds of wood pulp, but rosin size and color, 
and then as the product moves from the beaters to 
the stuff chest, through the refining engine, and 
on to the paper machines, there is completed an- 
other fairly distinct stage in the manufacture. 
Here "broke" begins to appear for the first time, 
and it is a very important factor to be reckoned 
with, whether it is returned to the beaters in the 
same or a later run. 
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Fmishing Costs 

The rough paper from the machine may be 
finished in many very different ways, being dried 
on the machine or by any one of the several "loft" 
methods, then plated, calendered, cut, sorted, 
counted, trimmed and sealed. After the paper 
has gone through one or more of these various 
operations, packing and shipping are still to be 
considered. 

Each of these operations, from the furnishing 
of the beaters to the shipping of the finished 
product,. is a manufacturing unit, having a special 
duty to perform and a special method of perform- 
ing it. 

Just as any factory takes in its so-called raw 
materials, which are, with few exceptions, merely 
the finished product of some other plant, so these 
paper manufacturing units take in as raw material 
the finished product of a previous unit, and, after 
performing certain operations upon it, and per- 
haps adding certain other products to it, pass it on 
as their finished product, to become a raw material 
for the succeeding unit. 

These units, or departments, are distinct from 
each other, occupy different space, use different 
machinery and labor, materials and supplies, and 
are under different supervision. They will there- 
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fore have widely different degrees of efficiency and 
widely different charges against the product/ 
which must be kept separate in aU correct paper 
mill accounting. 

Power Plant and Bepair Department 

The analysis of the operations should not be 
limited to the departments that turn out a tangible 
product, but should be applied to the power plant 
which provides steam and power to the other units, 
and to the repair department which supplies ser- 
vices and repair parts. Every department using 
steam or power should be charged with its correct 
proportion of the cost of operating the power 
plant ; and every department having repair work 
done should be charged, not merely with repair 
materials and the wages of the repair men, but 
also with a fair proportion of the expense of oper- 
ating the repair department, just as an outside 
company would add something to the wages of 
their men to cover the cost of their shop. The 
cost of every repair job should be recorded and 
charged to the department in which the work is 
done, so that the man who is responsible for the 
efficient operation of the department will con- 
stantly watch the repair charges.^ 

' See page 173. * See page 146. 
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The consideration of the power plant and the 
repair department as individual units is a neces- 
sary preliminary to the calculation and distribu- 
tion of overhead charges or burden, so that they 
can be logically and accurately applied to the 
product as it goes through the successive manu- 
facturing operations. 

What is Burden? 

A paper manufacturer is usually a landlord as 
well as the manufacturer. He is a land owner, a tax 
payer, and must take over all the expenses of the 
landlord just the same as if he paid them indi- 
rectly through a rental. Probably he also becomes 
a manufacturer of heat, power and light; there- 
fore, unless the various functions are analyzed and 
the expense of performing these functions deter- 
mined, before applying it to the cost of the paper, 
how can he tell whether he is not making money 
as a landlord and losing it as a paper maker? 
How does he know that he cannot purchase power, 
heat and light cheaper than he can produce it? 

Cost accounting in a paper mill really becomes 
very much simpler after such an analysis has been 
made, and the departmental operations not only 
clearly recognized, but the burden which belongs 
to each properly distributed. This should be done 
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by apportioning land and buildings charges to the 
several departments on the basis of area occupied, 
and fixed charges on equipment in proportion to 
the value used, as described in Chapters VI to 
XIII. There are also the charges for power, re- 
pairs and supervision — all part of the burden, 
which is a specially important factor in paper mill 
costs. If costs are to be accurate it is necessary 
to make sure that all expenses of this character are 
not only recognized and distributed, but that they 
are actually charged in full to the various products 
of the mill. 

Efficiency in any factory, mill or shop, is wholly 
a question of getting a suitable return for the 
expenditure, and the results from each depart- 
ment cannot be measured unless there is charged 
to each and every department, not only the pay- 
roll, but also the proper proportion of fixed 
charges, as above described. 

Inventory Costs 

Paper mills have a very considerable cost for 
carrying inventories, as discussed in detail on 
pages 98 and 104. 

It may be the best possible business policy to 
take in a big stock of raw material, either pulp, 
rags, or chemicals, according to market conditions 
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and available sources of supply. But as previ- 
ously noted, it is a costly undertaking to carry 
such inventories, and if, as frequently happens, 
certain kinds of raw materials are carried with 
reference to their use in particular kinds of paper, 
the cost of carrying (storage charges, interest and 
insurance on the investment, etc.), should he care- 
fully assessed against the inventories in question, 
and thus ultimately against the particular grades 
of paper for which the stock is carried. 

The diversity in policy among paper mills in 
respect to carrying stocks of finished merchandise 
affords another illustration of inventory costs 
which is too important to be ignored. The author 
knows two manufacturers of writing paper whose 
mill capacity is about equal. In one mill the policy 
is to carry a large and varied stock of sizes, 
weights and colors, ready for immediate ship- 
ment. The very diversity of the stock, and the 
need for convenient access, require a large amount 
of storage space, and of course the value of the 
stock and the carrying charges thereon are con- 
siderable. 

In the other mill the selling policy is entirely 
different, as it operates almost exclusively on job- 
bers' watermarks, so that its manufacturing fol- 
lows instead of precedes the customers' orders. 
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and there is a rejatively small finished stock on 
hand in the mill at any time. This stock, more- 
over, is of such a character that it can be stored 
in the most compact way, thus diminishing the 
storage costs in respect to room required, al- 
though not in respect to fixed charges on the value. 

Uneaxned Burden 

Many manufacturers are accustomed to say that 
when the volume of production diminishes, the 
average or unit cost increases. On the contrary, if 
production falls off, because of poor business con- 
ditions, the burden should be absorbed only in 
proportion to the product that has actually been 
manufactured. 

A three-machine mill, for example, finds it nec- 
essary, owing to lack of orders, to shut down one 
machine for a week. Throughout the month this 
machine has been nmning at a high degree of ef- 
ficiency, producing a grade of paper which cost, 
let us say, 5 cents a pound, but had previously cost 
5^ cents a pound. If there is loaded on to this 5 
cents cost the fixed charges of the week when the 
machine was idle, it might raise the cost to 6 cents 
a pound. The cost of the paper made during the 
three weeks when all three of the machines were 
running was not actually any greater because one 
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machine was later shut down for a week, any more 
than the cost of the paper made on the two ma- 
chines which continued to run was greater because 
of the shut down of the third. The unabsorbed 
burden for the week represents unused capacity 
and is a direct loss that cannot justly be loaded' 
onto the reduction costs of other machines, or other 
weeks.i 

This method, of including in the cost of the 
product only the amount of burden that it has act- 
ually used, is not only correct in theory, but it has 
several very practical advantages. First, the costs 
are made up on the same basis at all times, and a 
comparison of similar runs gives a fair measure 
of the efficiency in the several departments. 
(When an attempt is made to absorb all the bur- 
den each month or period, the comparative costs 
may lose all significance because of the variation 
in production.) Second, the inventories taken at 
cost prices will be on the same basis each year, 
while with the other method the inventory at the 
end of a poor year would be loaded with a higher 
percentage of burden, which would partly obscure 
the poor results and then make the next year ab- 
sorb part of the loss in the apparently decreased 

^ Tor a more detailed discussion of this subject, see Chap- 
ter XII. 
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margin of profit between the loaded costs and the 
selling prices. 

Cost Accounting and EfQciency 

Comprehensive cost accounting, appropriate to 
a paper mill, is a positive help to efficient and 
economical mamif acturing. Since raw material is 
one of the fundamental elements of cost, factory 
accounting at the very beginning provides for the 
control of inventories, insuring that the invest- 
ment in stock of various kinds is kept at the eco- 
nomical minimum. The stock clerk, at the same 
time, is responsible for keeping the quantities of 
various items at the proper balance to supply 
manufacturing needs efficiently. "When the cost 
records are "tied in" with the general account- 
ing, the management has complete control not only 
over the operating expenses of the factory, but also 
over the investment in current inventories of raw 
material, work-in-process and finished product. 

A cost accounting practice, including burden 
charges carefully analyzed and applied, not only 
provides for an accurate determination of the cost 
of the product, but it also enables the management 
to compare different ways of making the same or 
a similar product. They can determine on which 
machine their various orders will run to the best 
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advantage, with a minimum of broke and shrink- 
age, and a maximum of production. They can 
find the point on each order where greater speed 
is no longer an advantage, where the loss due to 
breaks would offset the gain due to increased pro- 
duction. They can determine the best furnish for 
each grade, by noting the effect on the cost sheet 
of each change of furnish, as compared with previ- 
ous runs of the same grade. Incidentally, they 
may discover that an apparent saving in the cost 
of the furnish is often nullified by its effect on the 
speed with which the paper can be run, or on the 
broke and the shrinkage. 

Accurate Furnish Costs 

How can one tell the exact effect on the cost 
of a given paper from putting more or less wood 
pulp or rag pulp into the furnish unless he knows 
as accurately what the rag pulp has cost, as he 
does the cost of the wood pulp which is purchased 
outside, ready to put iato the beaters? Depend- 
able costs are particularly important in a mill 
where half-stuffs are made and used. The raw 
stock passes through a number of processes, each 
carrying more or less heavy burden charges. 
Varying losses occur during certain of these con- 
version processes, and unless all labor and burden 
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charges are applied, and an accurate knowledge of 
yields obtained, the half-stuff will frequently go 
into the beater, as one of the constituents of pa- 
per, bearing a fictitious value. The general ten- 
dency is to undervalue this stock at the beaters, 
where it is combined with pulps whose value is 
definitely known. Therefore, the greater the quan- 
tity of half-stuff consumed, and the more varied 
the combinations in which it is used, the more 
urgent the need for soimd costs. 

The cost records will show at once whether a 
more expensive material has been charged into the 
furnish than was ordered, whether greater quan- 
tities of some of the materials have been used 
than were ordered to make a given grade and 
weight of paper, and whether the estimated yields 
from different raw stocks agree with the actual 
yields. 

Departmental Costs 

Having made the analysis which is essential to 
get the successive subdivisions of manufacturing 
operations in a paper mill, each and all of these 
operations will show a cost (labor, supplies, and 
burden used or "earned") that goes up or down 
according to the various circumstances affecting 
production, but depending chiefly upon the skill 
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and energy of the superintendent and his fore- 
men. 

Paper making is an industry of skill, requiring 
in some respects highly technical chemical tests, 
which, in turn, depend for successful operation on 
accurate records of time, temperatures, pressures, 
etc. All -will agree that the control of mill chem- 
istry depends upon having these records in trust- 
worthy form. Accurate cost accounting not only 
requires adequate records, but when these records 
are kept and the costs are known, an intelligent 
manager will immediately use them to increase the 
efficiency of the departments. 

These records, when accumulated over a reason- 
able period, will set standards for production, 
which can be used as bases for comparison of fu- 
ture operations. When a new order is to be run, 
the best previous order of a similar kind and 
grade of paper should be set up as a standard to 
see if the men on the machines cannot beat the 
former production and decrease the cost. If 
handled in the right way these cost and produc- 
tion records become very valuable aids to the fore- 
men in running their departments economically 
and efficiently. A dependable record, moreover, 
is one of the essentials for fair dealing between 
management and employees. 
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Production Reports 

The cost and production reports also bring close 
together the control of materials and the control 
of operations. 

The management will know, for example, exactly 
how long the various kind of rags were in the 
bleach boilers, how long in the washers, how much 
substance was lost between the weight of dry rags 
and the fiber finally deposited in the drainer, how 
much of this half-stuff, and the pulp to go with 
it, was put into the beaters, how much sizing and 
coloring matter was used, and finally how much of 
the furnish emerged as salable product. Some 
paper manufacturers, who have done but very lit- 
tle in the way of cost accounting, have excellent 
records of this kind, and when this is true, what 
a pity it is that these records are not used, with 
the very little modification which they probably 
require, to bring out reliable costs of the several 
operations. 

The same production reports, properly ar- 
ranged, serve as a basis for the efficient supervi- 
sion of labor. Cost accounting ia respect to labor 
charges consists primarily of reporting correctly 
the orders and runs on which the work has been 
done, or the expense or other special accounts to 
which the payroll should be charged. It is es- 
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sential that the accounting should carefully sep- 
arate manufacturing labor costs and labor costs 
due to the numerous kinds of accessory work car- 
ried on at the plant. Only when such additional 
elements of expense are carefully separated from 
the current cost of manufacture can the productive 
departments be held strictly responsible for the 
results obtained from a given payroll expenditure. 
In most cases it is tremendously important that 
the results should be reported promptly to the fac- 
tory superintendent, to the foremen, and in some 
instances, to the workmen themselves if the effi- 
ciency of the factory is to be kept up to a satis- 
factory standard. Some surprising results have 
been obtained from the use of labor records which 
gave the management prompt and reliable infor- 
mation as to what each workman in the mill was 
doing. Production is frequently increased simply 
from the moral effect of having the records. 

Danger of Tests and Averages 

There is an amazing inaccuracy and the gravest 
danger of wrong information in much of the so- 
called * ' cost finding' ' still in vogue in a great many 
paper mills. Some manufacturers, for example, 
estimate the cost of different grades of paper with 
a great deal of care, and feel very comfortable in 
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regard to the accuracy of these estimates, because 
when multiplied by the quantity of each kind of 
paper made, they account very nearly for the total 
cost of mill operations during the year. Even in 
paper mills where this kind of cost calculation has 
received a good deal of attention, a really analyti- 
cal cost practice showed that the calculations con- 
tained serious errors in regard to some of the im- 
portant products in the mill, an error of calculat- 
ing costs on one grade being partially offset by an 
equal or greater error in calculating costs on an- 
other grade. 

Combining facts that really differ gives a mean- 
ingless average. When a paper machine can 
produce thousands of pounds more paper in a day 
on one grade and weight than it can on another, 
there is little to be gained by attempting to aver- 
age facts which are significant to a management 
only when their exact variation is recognized as 
accurately as possible. Finishing costs vary tre- 
mendously, and when the cost of packing and ship- 
ping is carefully separated from other charges in 
the factory, there are sometimes surprises in store 
for practical men as to the variations in cost of 
the finished product resulting from the different 
ways in which it is prepared for sale. 
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How to Use Averages 

And yet average costs, wMch have just been 
mentioned as a danger to be avoided, are of the ut- 
most importance under certain circumstances. It 
may seem at first sight that a carefully kept record 
of the results of a test run can be relied upon 
to guide the management in making a particular 
kind of paper, or in fixing the price at which to 
sell it. The fact is, however, that a test run may 
be seriously in error. Workmen under such cir- 
cumstances are apt to perform very much better 
than they will under average conditions. It is 
quite possible, on the other hand, that they will en- 
counter some obstacles which can be removed by 
a further experience with the product in question, 
so that the test run offers not only the danger of 
a performance at a higher standard than can be 
maintained, but also the unsuspected danger that 
the costs are higher than need be, because of the 
comparative unfamiliarity with the operation in 
question. It is particularly important in paper 
mill cost accounting to get averages on successive 
operations which are of a kind that will permit of 
averaging, not only for labor costs, but also for 
materials, in view of the great difficulty of deter- 
mining the accurate dry weight of the half -stuff, 
and the wood pulp used in the furnish. 



CHAPTER XX 

THE EELATION OP THE COST DEPAETMENT TO 
THE FACTORY ORGANIZATION 

When cost accounting is mentioned, most busi- 
ness men immediately think of a clerical depart- 
ment whicli is engaged in working out the cost of 
different articles produced, primarily that the 
management can tell at what price they can af- 
ford to sell each item of product. The author has 
found in practice that other aspects of the work 
of a cost department, while less known, are con- 
siderably more valuable to the average business. 
This chapter outlines some of the most important 
functions of a cost department, and shows how it 
may be fully utilized in a modern factory. 

It should be made clear at the outset that the 
cost department deals with cost accownting — ^with 
debits and credits, different in character but the 
same in principle as the debits and credits handled 
by the bookkeeper in the sales and cash records. 
Cost calculations are sometimes made entirely de- 
tached from the general bookkeeping, but such 

recordB very rarely have anything like their full 
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value, and their use is always attended by the 
very considerable risk that they cannot be proved 
by the showing on the financial books at the end 
of the year or other closing period. Only cost 
records which are "tied in" with the general ac- 
counting records in the treasurer 's office will give 
complete control over the operating expenses of 
the factory, and enable the management to know 
at all times how much is invested in raw materials, 
work-in-process, and finished product; and also 
to know the cost of the goods which are being 
sold. 

A cost department, therefore, should not be en- 
gaged simply in cost finding,^ but rather in cost 
accounting, which is much broader work and much 
more valuable to the management. 

Material Costs 

Cost accounts are so closely connected with the 
production in various ways, that it is the practice 
in many shops to initiate or authorize production 

^ It seems to the author that the use of the term "cost find- 
ing" by professional accountants or industrial engineers is 
either a confession of ignorance as to how the transfer or con- 
version of values in an industrial enterprise should be recorded, 
or an attempt to make prospective clients think a short cut 
has been discovered. There is no royal road to — sound indus- 
trial accounting. 
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by means of an order, either prepared in the cost 
department, or put on record there before the 
work is actually started. It saves time and tends 
towards accuracy to combine as closely as possible 
the operation of ordering out material for a par- 
ticular job and the steps necessary to record the 
cost of that material. 

The material is not only charged to the cost of 
product being manufactured, but it is also credited 
to the stock from which it is drawn. Cost account- 
ing, therefore, at the very beginning of produc- 
tion is part of the plan for controlling inventory, 
to make sure that the investment in stock of vari- 
ous kinds is kept at the economical minimum. The 
stock clerk at the same time is responsible for 
keeping the quantities of various items at the 
proper balance for eflficiency with due regard to 
the factory's use of the goods in question. 

The control which the cost department, working 
with the production department, has over the 
proper use of materials is most important for 
every industry. In one factory, when the cost de- 
partment and production department were put in 
working order, it was found that the stock of many 
parts was sufficient to last for more than a year, 
while there were none of others which were neces- 
sary to assemble the same machines, This oondi- 
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tion is not unusual in large factories where there 
is no efficient cost and planning department. The 
result in the case cited has been a reduction of fifty 
per cent in the total investment in the stock of 
finished parts, while the manufacturing in some 
departments has been considerably curtailed and 
at the same time shipments to customers have 
been made much more promptly. 

In another manufacturing plant the cost records 
which were "tied in" with the general books, 
showed an unusual consumption of raw material. 
Upon investigation it was discovered that a large 
run was spoiled and simply dumped down the 
sewer, without any report to the management. 
This waste would not have been detected if the 
cost accounting had not provided a careful check 
on the quantities used. 

The formula in a certain paper mill called for 
a small percentage of expensive pulp and a large 
proportion of cheap stock. The cost records 
proved that the quantity being used did not corre- 
spond with the formula. When this was investi- 
gated by the management, it was found that the 
men were not carrying out instructions, and that 
the company was losing many dollars a day 
through the kind of materials being used. 

In another factory, too large a proportion of 
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the materials was spoiled. When careful records 
of such losses were kept, the management was able 
to greatly reduce the extra quantity of castings 
which had to be made to fill an order and allow 
for breakage. 

Labor Costs 

As soon as manufacturing operations are started 
on the material withdrawn from the storeroom, 
cost accounting comes immediately to have a very 
definite and important relation to /payroll, and 
payroll is removed only two weeks at most from 
the cash drawer. Efficiency in a manufacturing 
plant depends more or less on the selection of the 
material for manufacturing, but the term is ordi- 
narily used to refer to the effective handling of 
materials with the most suitable equipment, men 
and methods, to make a salable product. The 
owner or manager, therefore, faces continually the 
problem of the quantity and quality of product 
secured from the expenditure of a given payroll, 
in connection with the manufacturing equipment 
or resources at the disposal of the employees. 

Some large industrial establishments will have 
a fairly efficient payroll department and not much 
of a cost system, and occasionally in a large busi- 
ness there will be a payroll department quite inde- 
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pendent of the cost department, except that the 
operatives' records will be turned over to the cost 
department for entry after the payroll department 
has used them to calculate the amount due on the 
weekly payroll. 

This detachment is unusual, however, and rarely 
feasible in small or moderate sized industries. The 
cost and payroll departments in a factory are, 
therefore, usually one and the same organization, 
presided over by the same directing head, and the 
work is carried on by the same clerks who handle 
production records from day to day as part of the 
cost accounting, and then frequently give their un- 
divided attention to the making up of the payroll 
at the end of the week, when the last time slips 
have been turned into the office. 

Cost accounting in respect to labor charges con- 
sists primarily of reporting correctly the manu- 
facturing orders on which the work has been done, 
or the expense or special accounts to which the 
payroll should be charged. In a great many in- 
dustries there are numerous activities carried on 
in addition to manufacturing itself. One industry, 
for example, may require heavy expenditures for 
experimental work, developing the product to keep 
abreast of competition, or to prepare for new mar- 
kets. A long established industry, on the other 
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hand, especially one that has an extensive mechan- 
ical plant, is almost sure to expend a portion of 
its weekly payroll on construction and repairs of 
various kinds, from work on small tools to outright 
additions to plant, like the erection of new build- 
ings or the manufacture of new equipment. It is 
essential for intelligent management that the ac- 
counting under such circumstances should care- 
fully separate manufacturing operations from aU 
of the accessory work carried on at the plant. 
Cost accounting cannot be at all accurate or satis- 
factory unless all such additional elements of ex- 
pense are carefully separated from the current 
cost of manufacture, as only by so separating 
these elements can the productive departments be 
held strictly responsible for the results obtained 
from given payroll expenditures. 

Cost Reports and Production 

The cost department necessarily has a very inti- 
mate relation to the factory administration, for 
while the man in charge of manufacturing directs 
labor and through foremen assigns the employees 
to their respective tasks, it is the duty of the cost 
department to keep track of the expenses incurred 
and results secured, and report them promptly to 
the executive department of the organization. 
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In most cases it is tremendously important that 
the results should be reported promptly to the 
factory superintendent, to the foremen, and in 
many instances to the workmen themselves, if the 
efficiency of the factory is to be kept up to a 
satisfactory standard. The superintendent will not 
often concern himself with the cost of individual 
jobs from day to day; but where labor is handled 
in gangs, or where it includes all the men in a 
department which has a daily report of produc- 
tion by tonnage, or for operations on a large 
scale, it is of the utmost importance that the fac- 
tory executives should know immediately what re- 
sults are being secured, and at what cost per unit 
for the various kinds of product. 

Some surprising results have been obtained 
from the use of records which give the manage- 
ment prompt and reliable information as to what 
each workman in the factory is doing. When rec- 
ords were introduced into one factory which had 
been going along at a fairly even pace, and the 
men realized that the management was getting 
information as to what each individual man was 
doing, the performances immediately began to 
improve, simply from the moral effect of having 
the records. Without any material change in the 
selling price or volume of sales the company made 
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a greater net profit in the first two months when 
the cost system was running than in the previous 
ten months under the old plan, which did not give 
specific and up-to-date information. This was due 
to the fact that the company was selling with a 
very small margin of profit and any decrease in 
manufacturing costs materially increased the net 
profit. 

In the repair department of a large plant, by 
keeping a record of the cost of individual jobs in 
comparison with standard tasks set before each 
job was started, a large decrease was made in the 
repair gang and in the unit cost of all repair work 
done. In this case two important factors were 
working together to improve the efficiency, one the 
task and bonus plan, and the other the prompt and 
reliable information as to what was going on. 
There is all the difference in the world between 
knowing today what the repair costs were yester- 
day or last week, and getting information of this 
kind that is a month or more old. 

It is of great importance to have continuous cur- 
rent records in the manufacturing departments, 
not only from the standpoint of efficiency, but also 
to give reliable costs. Costs which are based on 
test runs are nearly always lower than the aver- 
age, as the employees are considerably more ef- 
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ficient when they are under observation during 
tests than in their general work, when they know 
that no definite records are being made of their 
performance which will be figured out as part of 
the costs, and if high, will be brought to the at- 
tention of the management. Costs, therefore, 
which are based on test rims, and not "tied in," 
cannot be relied upon. 

Cost Accauntinif and Scientific Manai^ement 

Before leaving the subject of the relations be- 
tween the cost department and the payroll, it 
should be pointed out how intimate the rel^ation 
necessarily is between the production department 
and the cost department under any plan of stand- 
ard tasks with bonus, which is typical of modern 
or scientific management. 

The fundamental idea in such operations is to 
have a consistently high rate of production, a sat- 
isfactory compensation to the workers and mini- 
mum cost to the management. It has been found 
by experience that plans of this sort depend on 
detailed calculations of standard tasks and costs 
from day to day, and in some cases almost from 
hour to hour. The planning department in a 
highly organized factory directs production, but 
the cost department must cooperate with it to 
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measure results and to establish effective workiiig 
relations between the factory organization, the 
cash book of the owners, and the pay envelopes of 
the operatives. 

Under the influence of the new science of man- 
agement, there has been a constant study in the 
last few years of manufacturing methods, operat- 
ing standards, cutting speeds, etc., resulting many 
times in such marked increases of production that 
the management may be sure that an improvement 
has been made, even if it is not known exactly 
how much saving has been effected. 

It has been clearly established, however, that 
the cheapening of manufacturing operations which 
is brought about by a better operating practice is 
frequently secured at a considerably increased 
cost for office force, planning departments, helpers, 
supervision and other indirect labor, sometimes 
wrongly called non-productive. The practical 
problem for the manufacturer is to compare the 
lessened direct cost for labor and equipment with 
the increased cost for the other factors. This he 
can do only when he has an adequate cost account- 
ing practice. 

The weak point in scientific management, as 
often practiced, is in setting up records entirely 
disconnected with the general books, and thus fail- 



THE COST DEPARTMENT 285 

ing to measure the actual performance in compari- 
son with the standards set in a way that will prove 
with the net profits shown by an inventory. Scien- 
tific management is never complete unless there 
is developed at the same time an accounting prac- 
tice which shall adequately reflect for the manage- 
ment the net results of all industrial endeavor. 

Burden Costs 

The function of cost accounting in respect to 
burden is to determine as accurately as possible 
the burden belonging to the various manufactur- 
ing operations, or to the respective departments 
of a business, and then to record the burden ele- 
ment in the cost of the product as it passes 
through the various departments and adds to 
its value by absorbing its proportion of burden 
from its use of the manufacturing plant and equip- 
ment. Many cost systems which have fairly good 
records of material and labor fail entirely in their 
purpose because they deal so inadequately with 
the subject of burden. Important elements of in- 
direct costs are thrown together in a "general ex- 
pense" account, concealing the leaks and wastes 
that reduce efficiency and curtail profits. 

Many manufacturers have no doubt been satis- 
fied to handle burden in vague and general ternis 



286 COST ACCOUNTING 

because they have not known of any better way to 
dispose of it. As shown in the preceding chapters, 
if the problems are approached in a scientific way 
and with an open mind, the overhead expenses can 
be first analyzed and then distributed to give bur- 
den costs as reliable as the labor and material 
costs. 

Burden on Unused Equipment 

Burden rates scientifically determined enable 
the cost department to obtain reliable costs of the 
work done, and also make possible an accurate 
measure of the loss due to slack production or in- 
terrupted operation, in each department and in 
the factory as a whole. 

When the board of directors is gathered at the 
end of the year, or once in six months, to learn 
about the results of the period under review, they 
do not often consider such detailed matters as the 
cost of individual products. On the other hand, 
they are always interested in any explanation 
which the manager has to make about losses that 
are due to curtailment of manufacturing opera- 
tions. 

The manager and the directors at such times 
would value more than anything else, a clear state- 
ment showing how much their company had lost 
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on this account, especially if the details of the 
statement could be readily understood and proved 
by analysis of the operating conditions. The big 
problems (in regard to manufacturing) which 
the directors have to settle, are to make efficient 
use of plant and equipment, especially if they are 
asked to decide on new buildings or equipment to 
meet a probable volume of business. 

To illustrate the value of a record of equipment 
used in each department, let us consider a lathe 
department of a machine shop in which a press 
of work seemingly showed that more lathes were 
needed. By examining the records the manage- 
ment saw that for a long time many of them had 
stood idle. A little overtime work took care of 
the emergency, and the purchase of the additional 
machines was found to be unnecessary. The cost 
department thus makes possible the scientific bal- 
ancing of factory equipment, which is an essential 
feature of efficient and economical shop manage- 
ment. 

From the manager's point of view, the signifi- 
cant fact is that the burden is not appreciably less 
when the operating schedule of the plant is re- 
duced. It is true that power charges may be 
slightly less, but the fixed charges for building 
space, interest, insurance, taxes, depreciation, and 
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in some circumstances for repairs also, are no less 
when the machines are idle. 

Effect on Sales Policy 

If the distinction is maintained in the cost rec- 
ords between losses or gains on goods made and 
sold, and losses due to restricted output, the man- 
agement will consider sales policies in a much 
more certain way than is possible when the facts 
are obscured in the haze of average costs, calcu- 
lated on varying volumes of product. In respect 
to burden it is frequently true that costs figured 
as averages vary beyond all hope of comparison as 
the volume of output goes up or down. 

When a cost accounting practice is maintained 
that distinguishes carefully between prime costs 
for materials and labor (which vary almost di- 
rectly with the volume) and overhead charges or 
burden, the managers can see exactly in times of 
slack production at what price they can offer a 
new line to get something to carry the burden of 
the factory, in addition to the direct cost of labor 
and material.^ This, it must be admitted, is to 

■• If the pressure for business is severe enough, there will be 
an immediate financial advantage in taking orders at any price 
which will return the prime labor and material cost, that is, 
pay the workmen who must be hired, and buy the material 
that must be used on the new order, or get a fair return for 
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some extent a matter of policy, for it may be bet- 
ter to hold a price and restrict output, rather than 
break the market by quoting prices that will give 
temporarily a little additional business. 

Whatever the effect on sales policy, good cost 
accounting, including correct burden distribution, 
is a matter of enduring importance from the point 
of view of manufacturing. Changes in volume may 
completely obscure gains or losses in efficiency, and 
render comparative costs of similar product im- 
possible from season to season, solely because of 
the variations in the amount of business done. 
Eeliable costs, comparable under all conditions, 
are not to be secured unless the burden charged to 

available raw material that is already on hand. In a calcula- 
tion of this kind the management will ignore burden charges 
that are actually fixed, or practically so, because of the inten- 
tion of keeping the organization together. Cases are fre- 
quently reported in the newspapers during a period of busi- 
ness depression of orders taken at an actual loss, either 
for the sake of finding work for the otherwise idle employees, 
or, as is frequently said, "to keep the organization together." 
If these reports are to be taken literally they mean that as 
to immediate financial return the manufacturer would be 
better off to lose the order rather than take it. It may 
very well be that manufactiirers especially well disposed 
toward their employees, or far-sighted in reference to the 
value of keeping an organization together, may actually 
have gone to such limits in some instances, considering it 
good business to do so at the time, and being confirmed 
in that opinion, it is to be hoped, by the subsequent events, 
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production is only that pertaining to the equip- 
ment that is actually at work. 

Cost Acconntiiigf and Manufacturing Policy 

The executives are also interested in scientific 
burden distribution when they determine large 
questions of policy in buying, manufacturing and 
selling; whether, for example, to manufacture, or 
to buy and assemble. There may be some work, 
such as box making or printing, which is in compe- 
tition with outside companies, and where true com- 
parisons can be made only after the proper pro- 
portion of burden has been considered. 

The question may also arise whether to buy or 
sell the main product partially completed. For 
instance, a factory making shoe findings may buy 
leather in sides, blocked or cut, and may sell at 
several stages in the process of manufacture, de- 
pending upon the market, the condition of the 
factory, and the cost of the product up to any given 
point. A scientific distribution of burden is es- 
sential in determining the point where the great- 
est profit can be made. 

In solving such problems the management 
should look to the cost department for the in- 
formation on which to base their decisions. In 
any large concern the cost department must be 
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the eyes and ears of the executives, as it is im- 
possible for them to know by personal observation 
what is going on in all the departments at all 
times. 

What personal observations they make are liable 
to lead to incorrect conclusions, without reliable 
information regarding the average performance 
of employees. For example, in a large plant where 
the superintendent was accustomed to make daily 
rounds of all the departments, it was the custom 
of the workmen in one of the stockrooms to have 
a man on guard at each door who would, on the 
approach of the superintendent or foreman, signal 
to the other employees by dropping a casting or 
giving a low whistle. The result was that the de- 
partment had a good reputation for hustling. As 
a matter of fact it was exceedingly inefficient, as 
was proved later by a change in management and 
the introduction of records and a piece work sys- 
tem for handling the stock, which reduced the force 
by 15 men. 

The function of the cost department is to gather 
information from which the management can out- 
line its policies, and then record to what extent 
and how quickly these policies are being carried 
out. Proper reports should relieve the manager of 
details and at the same time so visualize conditions 
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that his personal efforts may be applied wherever 
and whenever necessary. Better management, 
more profitable management, is not to be attained 
through some miraculous remedy to be applied as 
a fertilizer to make the business grow. It is al- 
most solely a matter of studying the business 
critically and then acting intelligently upon the 
information secured. The information for such 
study will be at hand La the cost department. 

Since the cost department is both the eyes and 
ears of the management, it is especially important 
that both their sight and hearing be acute. Not 
only should the records be well designed to fit the 
peculiar needs of the business, but the man in 
charge of the cost department should be capable, 
not only of keeping the records in balance and 
seeing that they are arithmetically correct, but 
also of reading the results and presenting live 
facts to each man interested, whether he is a me- 
chanic operating a machine tool, or is a member of 
the board of directors. The head of the cost de- 
partment should be so recognized in the organiza- 
tion that he may be in touch with all important 
matters, and thus be of the greatest assistance to 
the executive officers. It might almost be said that 
it is impossible to get too good a man to have 
charge of the cost department. 
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Checking Salesmen's Estimates 

One of the minor results of a good cost system 
and yet a very useful one in some industries is the 
check which the management secures on sales- 
men's estimates. 

On construction work bids are made and con- 
tracts taken which remain to be proved by expe- 
rience, either profitable or unprofitable for the con- 
tractor, and sometimes the margins of loss or gain 
are very large. If the contractor in such cases is 
to reap any benefit from his experience it will be 
by having an analysis made of the cost of the work 
as it is actually done, to compare section by sec- 
tion, or kind by kind, with the estimate on which 
the bid was made and the contract taken. This is 
equally true of plants manufacturing on order spe- 
cial machinery or any other product to meet the 
special requirements of their customers. 

In certain kinds of industry salesmen are con- 
stantly taking small orders at agreed upon prices 
which are based on schedules or estimates in the 
salesmen's price books. Specially ruled station- 
ery, either loose-leaf, bound book, or card, pro- 
vides a familiar illustration. Different salesmen 
will frequently serve widely different lines of in- 
dustry, so that their orders, although manufac- 
tured in the same shop, will be quite disttuct in 
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character. To a manufacturer who is selling goods 
in this way, it is a great advantage to have cost 
records so built up that he can check the standards 
which have been set for his salesmen as the basis 
for quoting prices, and can check the use that the 
salesmen make of these schedules. 

It is hardly necessary to say that if an article is 
made or work undertaken that is likely to be re- 
peated, it is of special interest to the vendor to 
keep such a record and control of the cost as will 
enable him to consider similar work intelligently in 
the future. 

Cost Accounting in Different Industries 

One of the most obvious facts connected with 
cost accounting is the widely varying demand that 
different kinds of industry make on a cost ac- 
countant. 

In a mill devoted exclusively to the manufacture 
of grain bags, with no change throughout the year 
in the size or grade, the chief variable element in 
the cost calculations is that of raw material, which 
in turn depends on the cotton market. The cost 
system in this mill consists solely of a subdivision 
of the expense accounts, following more or less 
closely the successive steps in manufacturing the 
absolutely uniform product. The chief fimction 
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of a cost department under such circumstances is 
to record correctly the subdivisions of the payroll, 
and to report the unit costs from week to week 
or month to month. 

A textile mill making fancy worsteds, on the 
contrary, has one of the most complex cost prob- 
lems. This is due to the great variety of product, 
frequently sold on such a narrow margin of profit 
that small and exact distinctions must be made 
between the costs of different fabrics — and for 
each, labor, material and burden separately. 

Tannery cost accounting is difficult chiefly be- 
cause hides and partly finished leather are rela- 
tively unknown quantities, and costs can be ap- 
portioned only on the information secured when 
the finished leather is graded and ready to ship. 
In tanneries, as in many other continuous process 
industries, "process rates," combining labor, sup- 
plies and burden, are the only practical means of 
getting reliable costs at a reasonable expense of 
clerical labor, 

A machine shop, doing jobbing work, must keep 
an individual cost of each job. Reports must 
come from the shop showing the material used, 
the work done, and the time consumed. The cost 
department will accumulate the direct charges and 
add the burden (which includes all the indirect 
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labor) so that they will have a reliable total cost 
for the completed job. 

Another factory makes only snit-cases of rat- 
tan, cane and woven grass, using a little metal for 
fastenings and trimmings, and leather in small 
pieces for the comers and bindings. A few of the 
suit-cases have iron frames and substantial straps 
in addition, but all of this product can be finished 
within such a few hours after it is started that the 
cost accounting consists solely of scheduling the 
various steps of manufacturing, taking an inven- 
tory at the beginning of a production period and 
another inventory at the end to check up the sched- 
uled cost of the goods manufactured in the inter- 
val. 

This principle of scheduled costs is capable of 
wide application in such industries as the making 
of shoes and clothing, and sometimes can be ap- 
plied successfully to manufacturing operations so 
minute and complex in their relation to each other 
that they cannot be satisfactorily or economically 
recorded in any other way. ( See Chapter XVIII. ) 

Cost accounting in a piano factory is largely a 
question of scheduling material on master lists 
and keeping an exact control of production. If 
the labor is largely piece work, as it is in many 
factories, both labor and burden may be scheduled 
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almost as conveniently as material, and the sched- 
uled costs proved at frequent intervals by accounts 
controlling stores and work-in-process. 

These examples show how the ingenuity of an 
experienced cost accountant is sometimes taxed, 
like the resources of a mechanical engineer, to find 
new ways to apply well-known principles so that 
the operations may be accurately recorded and 
measured. 

Cost accounting at its highest development is 
a science and an art worthy to rank beside some 
of the older and better known professions. It de- 
pends not only on mathematics and economics, but 
sometimes to an important extent on physics and 
chemistry. It deals constantly with great prob- 
lems of human nature ; it is one of the most iater- 
esting vocations for an energetic man ; and it has 
a large reward for a man interested in adding to 
the sum total of human knowledge. 



APPENDIX 

There has been so much discussion prior to the pub- 
lication of this volume as to the significance of interest 
on investment as a part of cost, that it seemed to the 
author that it would be a useful contribution to the 
literature of accounting theory to make a systematic 
examination of the writings of the well known modern 
economists. The intention at first was to cite a few rep- 
resentative references in support of the general' state- 
ment made in the introductory paragraph of Chapter 
VII. This was open to the objection that it might be 
said that the quotations had been selected to support the 
author's view, and that an equal number might be found 
in support of the opposite opinion. It not only seemed 
desirable to anticipate any such criticism, but also to 
exhibit to all persons interested the overwhelming theo- 
retical testimony in support of what is practically a very 
desirable course in industrial accounting. 

The following pages are not offered as exhausting 
the subject, but the remarkable concurrence of opinions 
seems to indicate that the economists who have given 
any attention to the matter have arrived at the same 
conclusion, namely, that interest on investment is prop- 
erly a charge to cost. Some of them, it will be noticed, 
use that exact wording. 

It is perhaps significant to the reader to add that the 
references were searched for by a trained economist 
whom the author had never met personally, and who, 
so far as the author knows, had no idea as to his opinion 
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in regard to the matter, or the use that was to be made 
of the references which were found. 

These citations in the appendix have been arranged 
as nearly as possible in chronological order. The earlier 
quotations are historically interesting; the later ones 
are far more complete, and more significant to present- 
day business men and accountants. 

As many of the passages quoted contained italics, 
which for the purposes of accurate quotation ought to 
be retained, it has seemed best uniformly to use black 
face type to indicate the words and phrases that the 
present author wishes to emphasize for the reader's 
attention. 

An excellent historical summary of the views of vari- 
ous writers on the distinction between interest and 
profits is contained in Palgrave's "Dictionary of Politi- 
cal Economy," Vol. Ill, London, 1910 (1st ed., 1899), 
pp. 222, 223. According to that compiler, Adam Smith 
(""Wealth of Nations," Bk. I, Chap. VI) distinguished 
between the earnings of a capitalist and a non-capitalist 
performing similar work; Malthus ("Definitions," 1827) 
divides gross profit into interest and "the profits of 
industry, skiU. and enterprise"; M'Culloch ("Princi- 
ples," 2nd ed.) makes the same division; J. S. Mill 
("Unsettled Questions," pp. 107-109, and "Principles," 
Bk. II, Chap. XV, Sec. 1) "treats profits as including the 
whole of the gains of the capitalist, whether due to the 
mere possession of capital, or to that and the perform- 
ance of labor and the undergoing of risk. Fawcett {Maiu 
ual, Bk. II, Ch. V), Jevons {Primer, p. 52) and Marshall 
("Principles," Vol. I, 1st ed., p. 142, 3rd ed., p. 156) 
adopt the same course. Some writers, however, e.g., 
Eogers {Manual, Ch. XI), B. Price ("Practical Political 
Economy," Ch. V), C. L. Shadwell {System, p. 158), fol- 
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low Adam Smith's plan of regarding as profits proper 
only that portion of the capitalist 's gain which he may be 
supposed to obtain without personal labor and if fully 
insured against risk; while F. A. Walker, on the other 
hand, desires to apply the term 'profits' only to the 
other portion of the entrepreneur's gain, namely, that 
which is over after deducting interest on all the capital 
he employs, whether it belongs to himself or to another 
person ("Political Economy," 1885, p; 247). In prac- 
tical life the term 'profits' is used in all three senses with 
almost equal frequency." 

W. Stanley Jevons: "The Theory of Political Econ- 
omy, ' ' London, 1871, 4th ed., 1911, Chap. VIII : " If we 
resolve profit into wages of superintendence, insurance 
against risk, and interest [Mill's and Adam Smith's 
division], the first part is really wages itself; the sec- 
ond equalizes the result in different employments; and 
the interest is, I believe, determined as stated in the 
last chapter." (p. 270.) . . . "Competition will 
proceed until the point is reached at which only the 
market rate of interest is obtained for the capital in- 
vested." (p. 271.) (Chapter VII is devoted to the 
long-run rate of interest.) 

J. B. Clark: "The Distribution of Wealth," N. T., 
1899, ed. of 1902, Chap. I, pp. 2, 3: "The function of 
this natural law is to separate the gross earnings of 
society into three generic shares that are unlike in kind. 
It causes the whole annual gains of society to distribute 
themselves into three great sums — general wages, gen- 
eral interest and aggregate profits. [The rent of land 
is to be regarded — for reasons that will appear later 
— as merged with interest.] These are, respec- 
tively, the earnings of labor, the earnings of capital and 
the gains from a certain coordinating process that is 
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performed by the employers of labor and users of cap- 
ital. This purely coordinating work we shall call the 
entrepreneur's function, the rewards for it we shall call 
profits. The function in itself includes no 'working' 
and no owning of capital: it consists entirely in the 
establishing and maintaining of efficient relations be- 
tween the agents of production." 

Again in Chapter VIII, p. Ill : "Normal prices 
. . . afford wages for all the labor that is involved 
in producing the goods, including the labor of superin- 
tending the miUs, managing the finances,, keeping the 
accounts, collecting the debts and doing all the work of 
directing the policy of the business. Th^y afford, also, 
interest on all the capital that is used in the business, 
whether it is owned by the entrepreneur or borrowed 
from some one else. . . . Wherever there is an 
entrepreneur's net profit, some article is, for the time 
being, selling for more than this normal price. The 
tendency of competition is to annihilate the profit ; and 
that is the same thing as bringing actual prices to what, 
in accepted economic theory as well as in common ex- 
perience, is their 'natural' level." 

Thomas N. Cabvee: "The Distribution of Wealth," 
N. Y., 1904, Chapter VII, "Profits," p. 259: "Though 
broadly defined as the income of the business man who 
receives neither stipulated wages, rent, nor interest, the 
meaning of the term 'profits' has been narrowed down 
by the enlargement of the definitions of the three other 
shares. If wages are the earnings of all labor, they 
must, of course, include the earnings of the independent 
worker, whether he runs a small shop where he works 
alone, or a large establishment where hundreds are 
working for stipidated wages under him. Similarly, if 
rent is the earnings of land, it must include the earn- 
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ingg of the bnainess man's own land, and for the same 
reason interest must include the earnings of his own 
capital." 

Again, p. 285: "In view of all that has been said, we 
may conclude that profits include only what is left after 
the other shares are paid. This does not mean that 
profits are a residual share in the sense that the others 
are determined independently by laws which affect them 
each alone, leaving profits as a share which can be deter- 
mined by no law except that of subtraction. There is 
no such thing as a residual share in that sense, for any 
change which affects one share will affect them all in one 
way or another. They all mutually help to determine 
one another. But in a very concrete sense the profits of 
a given business man are what he has left after paying 
all his expenses and allowing himself wages for his own 
labor; such wages as he could command in the market 
if he were to offer to work for some one else, besides 
interest on his own capital and rent on his own land; 
such interest and rent as these factors would bring on 
the market." 

Fbedeeick B. Hawlbt : "Enterprise and the Produc- 
tive Process, ' ' N. Y., 1907, speaks of the profit of an un- 
dertaking, "or the residue of the product after the 
claims of land, capital, and labor (furnished by others 
or by the undertaker himself) are satisfied, is not the 
reward of management or coordination, but of the risks 
and responsibilities to which the undertaker (usually 
spoken of as the entrepreneur, but whom I prefer to 
designate as the enterpriser) subjects himself." 

Charles J. Bullock: "Introduction to the Study of 
Economics," 3rd ed., 1908, p. 462: "The necessary 
profits received by aU employers, even the marginal ones, 
are composed of two elements. First, they include inter" 
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est on invested capital, computed at the current market 
rates." . . . "The second element in necessary- 
profits is the remuneration for the efforts and trouble 
that employers incur in the management of productive 
enterprises." 

H. J. Davenpokt: "Value and Distribution," Chi- 
cago, 1908; Chapter VIII, "Profit Defined: Profit and 
Kisk as Belated to Cost," p. 97: "It has been the 
writer's preference to use the term profit ... as 
denoting . . . the residual compensation falling to 
independent business activity after such apportionment 
as is possible has been made for rent, interest, wages, and 
other outlays." 

J. A. Hobson: "The Industrial System," London, 
1909, p. 9, IF 9 : ' 'Profit is the portion of the product left 
to the iindertaker or controller of a business after the 
expenses of the factors of land, capital, and labor have 
been defrayed." 

Alpeed Marshall : ' ' Principle of Economics, ' ' 6th ed., 
London, 1910, Bk. II, Chapter IV, "Income. Capital." 
Sec. 2, p. 73, after provisionally defining interest: "And, 
if a man employs in business a capital stock of goods 
of various kinds which are estimated as worth £10,000 
in all; then £400 a year may be said to represent in- 
terest at the rate of four per cent on that capital, on 
the supposition that the aggregate money value of the 
things which constitute it has remained unchanged. He 
would not, however, be willing to con;tinue the busi- 
ness unless he expected his total net gains from it to 
exceed interest on his capital at the current rate. These 
gains are called profits." 

AgaiQ in Bk. V, Chapter IV, "The Investment and 
Distribution of Resources," Sec. 5, p. 359 : "Same tech- 
nical terms relating to costs may be considered here. 
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When investing his capital in providing the means of 
carrying on an undertaking, the business man looks to 
being recouped by the price obtained for its various 
products; and he expects to be able under normal con- 
ditions to charge for each of them a sufficient price; 
that is, one which will not only cover the special, direct, 
or prime cost, but also bear its proper share of the gen- 
eral expenses of the business ; and these we may call its 
supplementary cost. These two elements together make 
its total cost." 

' ' There are great variations in the usage of the term 
Prime cost in business. But it is taken here in a narrow 
sense. Supplementary costs are taken to include stand- 
ing charges on account of the durable plant in which 
much of the capital of the business has been invested, 
and also the salaries of the upper employees: for the 
charges to which the business is put on account of their 
salaries cannot generally be adapted quickly to changes 
in the amount of work, there is for them to do. There 
remains nothing but the (money) cost of the raw ma- 
terial used ia making the conmiodity and the wages of 
that part of the labor spent on it which is paid by the 
hour or the piece and the extra wear-and-tear of 
plant. . . . 

Supplementary costs must generally be covered by the 
selling price to some considerable extent in the short run. 
And they must be completely covered by it in the long 
run; for, if they are not, production will be checked." 

Again in Bk. IV, Chapter XII, "Business Manage- 
ment, ' ' Sec. 12, p. 313 : ' ' Finally, we may regard this 
supply price of business ability in command of capital 
as composed of three elements. The first is the supply 
price of capital; the second is the supply price of busi- 
ness ability and energy; and the third is the supply 
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price of that organization by which the appropriate 
business ability and the requisite capital are brought 
together. We have called the price of the first of these 
three elements interest; we may call the price of the 
second taken by itself net earnings of management, and 
that of the second and third, taken together, gross earn- 
ings of management." ^ 

Irving Fisheb: "Elementary Principles of Econom- 
ies," N. T., 1913, Chapter XXIV, p. 434: "The income 
of a community may therefore be classified into rent and 
wages, and each of these subdivided into explicit and im- 
plicit classes. We thus have four great branches of in- 
come — explicit rent, explicit wages, implicit rent (or 
capitalists' profits), and implicit wages (or enterprisers' 
profits). 

"Moreover, since the income included under rent (ex- 
plicit or implicit) may be measured with reference to 
the value of the capital produciag this income, it may 
also, as we have seen, be regarded as interest (explicit 
or implicit) . 

"Practically, therefore, we may divide the income of 
a community into six main parts simply by separating 
out from rent, whether explicit or implicit, the part 
which is reckoned in terms of the value of capital, i. e., 
that part which is interest, whether explicit or implicit. 
While it is true that all rent may be translated into inter- 

^As Alfred Marshall is one of the foremost modern British 
economists, if not, indeed, the most eminent of them all, the 
British accountants who differ from the present author should 
regard these passages as conclusive authority as to the economic 
theory involved in the discussion of interest on investment as a 
charge to cost. 

They are also significant with reference to the very practical 
problem of determining selling prices, with reference to cost 
especially when sales are proposed at less than complete cost. See 
footnote, page 288, — Author. 
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est, only part of rent is, in the actual world of business, 
so expressed. We therefore find in the modern world six 
great branches of income considered in reference to the 
source from which it comes. These are commonly called 
wages and enterprisers' profits, rent and capitalists' 
profits, interest and dividends. The first pair are meas- 
ured per man, the next pair per acre or other physical 
unit of capital, and the last pair as a percentage of capi- 
tal-value.^ [The classification of income here given 
corresponds closely to that of business men, but differs 
somewhat from that in most other textbooks. . . .] " 

"The peculiarity of profits lies in the element of 
chance. Stipulated wages are supposedly certain, while 
profits are, by the nature of the case, uncertain." (p. 
455.) He says further that such risk is, on the whole, 
distasteful, and has to be compensated, 

' ' Hitherto we have spoken separately of the capitalist 
who is a profit-taker and of the employer who is a 
profit-taker, but, as has been indicated, often one and 
the same person is both capitalist and enterpriser. . . . 
It thus usually happens that the profits which a man 
receives cannot be easily classified into profits from his 
capital and profits from his own exertions. Generally 
his profits are the joint product of both his labor and 
his capital." (p. 458. )2 

"^This stated relatioB between Interest and Eent is of special 
significance in view of Mr. Dickinson's contention that they 
should be treated alike, and both excluded from costs. Prof. 
Fisher and Mr. Dickinson seem to agree as to premises, but to 
differ entirely as to the conclusion.- See page 114. — ^Author. 

' This passage is the only one the present author has been able 
to find among the economists examined that seems to throw any 
doubt on the views that interest and profits are logically different. 
Even here Professor Fisher says only that the classification, pre- 
sumably desirable, is not easily secured. On this point, as a 
matter of fact, he is mistaken. — ^Author. 
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Henbt E. Seager: "Principles of Economics," New 
York, 1913, Chap. XI, "Production and Distribution," 
p. 173: "The wages-of -management of the enterpriser 
is prospective. Normally it must remain after the other 
shares have been paid out of the money income, but 
these other shares must be paid first. In a shoe factory, 
or any other typical business, these other shares — aU of 
them expenses of production in addition to the replace- 
ment fund which must be provided for as a matter of 
course, — are: (1) rent for the use of land and natural 
powers; (2) wages to workers of different grades; (3) 
interest for the use of capital ; (4) taxes. . . . 

"The item of interest for the use of capital is cal- 
culated at a certain rate per cent per annum for the 
capital employed. Thus if a business ties up on the 
average throughout the year capital goods vporth $10,- 
000 and the current rate of interest is five per cent, 
$500 should be charged as expense for interest. This 
item should appear if, in the shoe factory considered, 
capital belonging to the enterpriser himself rather than 
borrowed capital were used. "When borrowed capital is 
used, the expense for interest is an actual outlay ; when 
the enterpriser's own capital, it is a virtual outlay, since 
using the capital in the business prevents loaning it at 
the current rate to some other enterpriser." 

Edwin R. A. Seligman: "Principles of Economics," 
6th ed.. New York, 1914, Chap. XXIII, "Profits," p. 354, 
Sec. 151: "Ordinary Profits: — ^Profits are the income 
from business enterprise. They are not necessarily 
limited to capital. An employment agency or an Italian 
padrone may make profits from directing labor into the 
right channel. A real estate operator may make profits 
out of selling land. Profits are a result of business en- 
terprise, and the entrepreneur may dea,l in labor, in 
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land, in capital or in all three. It is hence inexact to 

speak only of the profits of capital. . . . 

"Profits are always a surplus. They are the differ- 
ence between the cost of production or a,cquisition and 
the selling price. They form a differential, however, in 
a second sense. Profits are the surplus of the intramar- 
ginal over the marginal producer. At any given time, 
under competitive conditions, market price is the same 
(p. 235), but cost varies. The expenses of production 
are manifold, but may ordinarily be classified into cost 
of raw material, wages, rent, interest on the capital 
borrowed or invested, taxes and miscellaneous outlays 
like insiiranee, advertisements and transportation ex- 
penses. . . ." 

"It is evident that in the long run profits could not 
exist in a state of normal equilibrium. (p. 355.) 
. . . The gross earnings or gross profits would indeed 
include interest on capital invested ; for if the business 
man did not earn interest on his capital, he would go 
out of business and loaji his capital at the normal rate 
to some one else. . . ." 

(P. 357.) "The older writers confused interest with 
profit. Interest is the return from the fund of capital ; 
profits are the return from the conduct of business en- 
terprise, irrespective of whether the enterprise deals 
vdth capital or labor or both. Interest is a part of cost; 
profit is a surplus above cost. Interest, as we shall see, 
has a normal rate; profits may have an average rate 
but no normal rate. The marginal producer earns no 
profits ; the intramarginal producers make profits which 
vary with the discrepancy of their cost from the market 
price." 

In Chapter XXV, "Interest," p. 394, Sec. 165, he 
says: "Interest is commuted rent, or the calculation 
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form of rent. Just as a business man must deduct the 
rent or royalty of some patented machine used by him 
before computing his profits, so, if he buys the machine 
outright, he must deduct the interest on the capital 
invested in the machine. Whether he uses his own 
capital or borrows it is immaterial; in the latter case 
it is loan or contract interest, in the former it is natural 
or economic interest. The distinction is the same as that 
which we have learned between contract and economic 
rent. Whether he pays the interest to another in virtue 
of some contract or keeps it makes no difference." 

F. W. Taussig: "Principles of Economies," Revised 
Edition of 1915, Chap. 50, "Business Profits" (contin- 
ued), p. 179: "We have tacitly assumed that so much 
only of a business man's income is to be regarded as 
profits as is in excess of interest on the capital which he 
manages. If he happens to borrow his capital, this is 
clearly true. He then pays interest to another, and only 
his net earnings over and above interest go to him as 
business profits. Usually his capital is partly borrowed 
and partly his own (or that of relatives or friends, put 
at his disposal from other than cold-blooded pecuniary 
motives). On that part which is his own, he must in- 
deed remember that interest could be got at current 
rates without the risk and labor of actual manage- 
ment; and therefore he must reasonably reckon only 
the excess over such interest as his earnings of man- 
agement or business profits." 

J. LAUitENCE Laughlin: "The Elements of Political 
Economy," Revised Edition of 1915, Chap. XIX, "In- 
terest," p. 202: "In many treatises on political econ- 
omy, and in the language of business men, the word 
'profits' is employed to include three different payments, 
which should be kept separate. It is made to cover in- 
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terest, insurance, and wages of superintendence. Inter- 
est is, however, the payment made solely for the use of 
capital, and wages of superintendence form the reward 
paid for the exertions and skill of the manager." 

Chap. XXII, "The Industrial Manager," p. 248: 
". . . As usually viewed, this large payment [to the 
industrial manager] is connected with the ownership of 
capital, and it is said that a manufacturer is getting 
enormous 'profits.' This way of looking at it obscures 
the real truth. For the ownership of capital, a man- 
ager can get no more than any investor of equal judg- 
ment, and this payment is interest." 

P. 249: "It is necessary to separate the idea of 
'profits' into its parts, especially as the amount of the 
two parts is governed by different principles: (1) the 
payment for capital, according to the laws governing 
interest, and (2) the payment for managing ability, ac- 
cording to the laws governing the wages of skilled la- 
bor." 

Frank A. Fetter : ' ' Economic Principles, ' ' New York, 
1915, says: the term profit, or profits, means broadly 
the residual share to the person or group of persons 
who assumes the financial risk of the business, after 
paying off the claims of every one else for any uses or 
services rendered. But since there are so many varia- 
tions in the proportion of property owned or leased, or 
the amount of salaried managerial service, "profit in any 
such general sense is not a ccientific term for the pur- 
pose of studying the forms of income ; it has not even a 
precise practical significance" (p. 144). 

Again (p. 345) : "Investment profit usually is subject- 
ed to a comparison which divides it into two elements. 
We have seen (Chapter 26, section 4) that it is of the very 
essence of the active capital function that it takes the 
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financial risk of the outcome. When therefore at the 
end of the year (or income period) it appears that a 
certain profit has resulted (say $1,000), this is com- 
pared with the capital invested (say $10,000) and ex- 
pressed as a percentage on the investment (thus 10 per 
cent). Now this in turn is compared with the rate of 
interest common on the safest loans (say 4 per cent) 
and the remainder is the amount (or rate) by which this 
active-capitalist investment exceeds the current rate of 
passive capital investments. . . . There is a dual 
character in investment profit; it is a capital-income 
and a labor-income, combined. The distinctive feature 
of investment profit, which fastens our attention, is 
precisely this excess (or deficit) of income in active- 
capital as compared with the normal prevailing rate of 
time-price, which can be secured by the most conserva- 
tive passive investor. It is the hope of an income more 
than ordinary interest that is the inducement to active 
capitalists to assume the risk. We may call the amount 
realized more or less than the imputed jdeld of passive 
investment, pure investment profit, attributable to the 
exercise of pure investment function. The amount may 
be expressed as a rate on the investment. This is the 
utmost point that has been attained in the analysis of 
the complex elements of 'profits' as popularly used." 
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Just before this volume was ready for printing, the 
author submitted Chapter VII to Mr. Geo. 0. May of 
the firm of Price, Waterhouse & Company, whose views 
the author had occasion to criticise on pages 118 to 122. 
Mr. May writes, ' ' I have read the proof of your chapter 
dealing with interest in costs and have no exception to 
take to the manner in which my article is dealt with 
therein. ' ' 

In reference to the comments on Mr. Dickinson's 
article, Mr. May writes: "So far as it dealt with rent 
you hardly do justice to him, in so far as you deal with 
the question of expense items included in rent in addi- 
tion to interest, Mr. Dickinson's article makes it per- 
fectly clear in speaking of rent that he is excluding all 
items other than the interest or return element (see 
particularly the footnote on page 95 of the Journal of 
Accountancy for August, 1913)." 

The footnote to which Mr. May refers reads as follows : 
"It may be well to mention here that rent may include 
something more than interest, in which case a part 
thereof may properly be included in cost, and, further, 
that in the case of oflSce rents, convenience and the 
relative unimportance of the amounts may sometimes 
justify their inclusion in the cost of production or sell- 
ing, usually the latter." 

The reader who wiU refer to Mr. Dickinson's article 
313 
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will see that although he speaks of rent, or rentals, as 
merely a kind of profit, and on that reasoning not 
chargeable into the cost of manufacturing, the footnote 
referred to does make some recognition of the fact that 
certain expenses of doing business frequently comprised 
in the term rent, such as insurance and taxes on the 
buildings or rented equipment, and also depreciation 
and repairs, are inevitable items in a charge to cost 
because of their actual and unavoidable character, which 
finds expression in the ultimate disbursement from the 
cash drawer. 

The footnote refers to a paragraph in Mr. Dickinson's 
article in which he speaks of the landlord as a partner 
in the business. It seems to the present author unsound 
in theory and wholly impracticable to regard a landlord 
as a partner in a business in respect to the capital he 
has invested, but not in respect to the taxes and insur- 
ance that he pays, his outlay for repairs, or his loss 
through depreciation. Practical common sense seems 
to say that the landlord is a creditor rather than a part- 
ner or "contributor" (Mr. Dickinson's term) to the 
enterprise, so that what is paid to the landlord is clearly 
a cost. 

In the letter from Mr. May quoted above, he says: 
"When you state that an investment in additional ma- 
chinery which does not earn interest is unprofitable, 
the natural inference drawn by the ordinary reader is 
that an investment which does earn interest is worth 
while, and this is to my mind the great fallacy which 
the school of thought you have presented tends to per- 
petuate." It is a pleasure to have Mr. May join issue 
with the author as clearly as he does in that sentence, 
for the view there expressed is, in the author's opinion, 
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quite as important and worthy of consideration as any- 
thing which can be brought forward in support of the 
view which Mr. May holds. 

Whether an investment which earns no more than 
ordinary interest is worth while depends on the oppor- 
tunities which the investor has to secure a higher rate, 
and the risk he is willing to take for the chance of the 
higher rate. As both Mr. Dickinson and Mr. May have 
pointed out, there are a great many business enter- 
prises which return to their owners rates of dividend 
far in excess of any conventional bond interest, and 
investors who are skillful in using their capital on 
enterprises of this kind will naturally scorn a simple 
5 per cent. 

The fact is, however, that thousands of enterprises 
are launched which do not in the long run pay their 
owners even 5 per cent, and the whole trend of thought 
in regard to industrial investments, and more particu- 
larly in regard to the sales prices of goods, is obscured, 
in the author's opinion, because the investors frequently 
do not realize for a long time that their investment is 
not bringing them even a conventional return on their 
money (especially if the undertaking does not imme- 
diately make losses big enough to threaten its continu- 
ance). As the author has endeavored to point out on 
page 122, prospective investors ought to consider how 
much better than the conventional investor's rate they 
can secure by risking their money in an industrial 
enterprise. This reasoning will usually apply in the 
same way in regard to an additional iavestment in a 
business already established. The question must be 
asked, "Will this new equipment pay?" and it will be 
generally conceded that the new equipment will pay if 



316 ADDENDUM 

it enables the proprietors to make their product at a 
lower cost after they have reckoned interest on the 
additional investment required. 

Mr. May would, of course, assent to the statement 
that many an additional investment is made without 
the expectation of getting more than a fair interest rate 
of return, or in other words when the cost of production 
would not be diminished appreciably if interest on the 
new investment were reckoned in that cost, because the 
owners or executives feel that the additional purchases 
will insure them against an interruption of their manu- 
facturing operations, or any other inconvenience that 
might be prevented by providing themselves more ade- 
quately with plant, equipment, or merchandise inven- 
tories. 

In considering the significance of interest on invest- 
ment as an element in cost, the reader must bear in mind 
that the object of making such a charge is to understand 
correctly what the product costs. One does not have 
to argue beyond that as to the way in which these costs 
shall be used in order to establish that point, although 
it is the author's opinion that the more carefully one 
considers the varied uses of accurate costs, the more 
certainly does he arrive at the conclusion that interest 
on investment should be reckoned as a factor. 
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